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Don't slow up your winders with springy wire. 


Eliminate hard copper with this accurate test 


THE SOFTNESS TEST is one of several Belden routine pro- 


duction tests which assures that all wire is “dead soft” 


Winding a test sample of enameled wire 
on mandrel of Belden Softness Tester 


HOW THE SOFTNESS TEST 


For the first time in the history of 
copper wire testing, a simple and accu- 
rate method is now available to all 
magnet wire users to test the softness of 
bare, enameled, and textile-insulated 
magnet wires. 


The Belden Softness Tester, developed 


Reading on indexed dial, after release 
of test sample, shows softness of copper 
wire without further calculation 


Adjusting sample of enameled wire to 
zero point before releasing for test 


REJECTS SPRINGY WIRE 


by Belden engineers, will test the softness 
of copper wires from No. 14 to No. 30 
A.W.G., by giving a direct reading of 
angular recoil for test coils of 3 to 5 turns. 
The softer the wire, the smaller the angle 
of recoil. 


The wire to be tested is removed di- 
rectly from the spool without reverse 
bends. A test length is cut off and one 
end hooked into a small hole in the man- 
drel opposite the zero point of the scale. 
A standard weight is attached to the 
lower end of the test sample. 


Three to five turns (depending upon 
the size of wire) are layer-wound on the 
mandrel under tension of the suspended 
weight. The weight is then cut off and 
the wire bent back at the cut-off point to 
form an indicator. The tightly wound 
coil is permitted to unwind slowly until 
it comes to rest. The recoil angle is indi- 
cated on the calibrated scale. This reading 
is compared with a standard table. The 
softness of any wire can thus be deter- 
mined in a few moments. Hard wire is 
quickly detected and rejected. 


Softness is a primary requirement of 
good enameled wire. Unless magnet 
wire is “dead soft,” its springiness causes 
trouble in the winding and forming of 
coils . . . In Balanced Insulation, soft- 
ness is not sacrificed for other essential 
characteristics. 


BALANCED INSULATION 


Softness of the conductor may not 
appear to be closely related to “bal- 
anced’’ insulation. 


While the essential qualities of 
Balanced Insulation are (1) ability of 
insulation to resist abrasion; (2) flex- 
ibility; (3) adherence to conductor; 
(4) ability to withstand varnish sol- 
vents; (5) good aging quality; (6) 
uniformity of insulation thickness. . . 
the value of these essential qualities 
is lost if the wire is not “‘dead soft.” 


In making Beldenamel magnet wire, 
special processes assure that every 
foot of conductor is dead soft. There- 
fore, Belden wire users enjoy the com- 
bination of Balanced Insulation on 
“dead soft’’ wire . . . a combination 
that reduces over-all winding costs. 
It pays to use Belden wire on all 


winding jobs. 


Checking temperatures of annealing 
ovens in Belden wire mill 


Belden 


MANUFACTURING COMPANY 
4633 W. Van Buren St., Chicago 


Manufacturers of 
Beldenamel e Silkenamel e Cotenamel 
Glass-enamel e Celenamel © and Formvar 


Further data on tests and instruments for rating characteristics of Balanced insulation sent on request. 





eS) 


ont of 
lagnet 
causes 


ing of 
, soft. 


ential 


ly not 


“*bal- 


ies of 
lity of 
) flex- 
uctor; 


h sol- 
y; (6) 
_ 
alities 
soft.”’ 


t wire, 
every 
[here- 
> com- 
on on 
nation 
costs. 
on all 


Fi ae) a 


... this multi-purpose 


@ The New Departure Double Row bearing is an expert at doing several 
jobs well— at the same time. 

It resists radial and thrust loads in any combination, with thrust in 
either direction or reversing ... provides extremely rigid support under 
pure radial loads. 

It resists misalignment so positively, that in many cases it may be used 
alone, without need for a second or supporting bearing. 

It is a compact, internally preloaded unit, applicable in numerous 
instances without need for shaft threads or locknuts. 

Here is a truly versatile bearing. Use it to simplify your design. Let 


it help to save you money and build a better product. —— 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


NEW DEPARTURE - DIVISION OF GENERAL MOTORS - BRISTOL, CONNECTICUT - DETROIT - CHICAGO 
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TWO JOBS — ONE BEARING 


Big advantages in economy of 
manufacture and machine per- 
formance result from the use of 
the Angular Contact Double Row 
ball bearing which was originated 
by New Departure to resist both 
radial and thrust loads. 


Today automobiles, trucks, trac- 
tors and machinery of many kinds 
depend upon bearings developed 
by New Departure from this orig- 
inal dual purpose “‘new depar- 
ture.” 











\leoa Aluminum extruded shapes are probably the handiest of all forms of 
Close-up of a power- : 


ful extrusion press in 


metal the designer and fabricator have to work with. 
an Aluminum plant. 


Powerful extrusion presses, exerting many tons squeeze on heated Aluminum 
billets, literally squirt the Aluminum Alloys through the dies that produce 
these shapes. Within certain size limitations, virtually any cross section is 
obtainable. solid or hollow. 


Metal can be placed only where needed, thereby taking full advantage of the 


light weight of Aluminum. Shapes meet exacting strength and assembly require- 


ments. They can be made to interlock. Product designs are simplified and manu- 


facturing costs are reduced. As a result, extrusions often offer greater economies 


than alternative “built-up” sections. 
All of the other advantages of Aleoa Aluminum Alloys are retained. 


ALuminuM Company OF America, 2179 Gulf Building, Pittsburgh, Penna. 
An extruded Alumi- 


num shape on the 
press run-out table. 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N.Y. Accepted under the Act of June 5, 1934 
at Philadelphia, Pa., authorized July 20th, 1934, Vol. 26, No. 6 
4 


ELECTRICAL MANUFACTURING: 





ms of 


jinum 
oduce 


ion is 


of the 
quire - 
nanu- 


omies 


ained. 


enna. 


5, 1934 


URING: 


Alcoa Aluminum screw machine stock meets all 
requirements. That’s why Wollensak Optical 
Company turned to this stock for making this 
3-inch Cine Telephoto lens. 

Aluminum reduces the over-all weight of the 
lens. This free-cutting stock machines at high 
speeds and takes a fine finish. There are no 
long curls to foul and dull tools, so dimensions 


are held to accurate limits and production 


IT 1S NEVER COSTLY TO USE 


DECEMBER 1940 


schedules are maintained. 

In comparing costs of screw machine products, 
remember that with Aluminum you get three 
times as many pieces per pound, compared with 
the heavy metals. Aluminum requires no expen- 
sive plated coatings, but it can be given a great 
variety of attractive, durable finishes. 

ALUMINUM CompaANy OF AmerRICcA, 2179 Gulf 


Building, Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM RIGHT. 
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Dampen Vibration Before It Begins 


Specify DELCO MOTORS 


Whether the application is a household 
refrigerator or a commercial refrigeration 
unit . . . an air-conditioning system for the 
home or a large installation for building or 
factory... it will be smoother and quieter in 
operation if it is powered by Delco. For Delco 
motors offer the specific advantages of 
dynamic-balancing, perfect alignment 
throughout, and exceptionally accurate 
machining of bearing and shaft surfaces— 
three factors that reduce vibration to a 
practical minimum. 


Dynamic-balancing of all Delco motors is 
performed on a specially-built machine 
developed by Delco Products engineers and 
General Motors research engineers. It is an 


DELCO &t 


operation that has introduced new stand- 
ards of satisfaction to motor users in every 


field. 


Delco motors are available in types and sizes 
to meet your specific power requirements— 
designed to contribute to appearance as well 
as performance. Consult the Delco Products 
Engineering Department for information on 
Delco commercial motors for your product, 
and Delco industrial motors for your factory 
equipment. 


Delco Power Units for Refrigerators— 
“%. h.p. and up. 


Delco Commercial Motors— 
% h.p. and up. 


Delco Industrial Motors—up to 50 h.p. 
Delco Thermotron and Hot Wire Relay 


MOTORS 


PRODUCTS 
DIVISION OF GENERAL ; 


DAYTON, OHIO MOTORS CORPORATION 
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The “CARTRIDGE” BALL BEARING embodies the same 
sound, basic principle of extra large grease capacity that 
was provided in the “Cup Mounting’’, originated by 
NORMA-HOFFMANN in 1921 and referred to in the 
above letter. 


It has TWICE THE GREASE CAPACITY OF ANY OTHER 
SINGLE-ROW ANTI-FRICTION BEARING, with a reservoir 
of grease providing abundant lubrication to raceways and 
rotating elements at all times. Grease cannot escape, and 
dirt cannot enter its flanged, wearless seals—either while 
the bearing is being mounted or is in service. The 
““CARTRIDGE’”’ BALL BEARING IS AN INTEGRALLY 
SEALED UNIT, NEEDING NO SUPPLEMENTARY CLOSURE 
PARTS WHATEVER. Therefore, it affords easier and 
quicker assembly and disassembly, and eliminates many 
costly extra parts and machining operations. It has con- 
venient regreasing and inspection features. It is sim- 
plicity itself. 


We do not indiscriminately recommend any self- 
sealed bearing as being lubricated for the life of the 
unit. Nevertheless such a record as is reported above 


ial ge i 4 | D (4: ¥e proves that LARGE GREASE CAPACITY DOES PROLONG 
BEARING LIFE. The ‘‘CARTRIDGE” BALL BEARING, 


BALL BEARING OF TODAY— with the large therefore, with 100% greater grease capacity, is your 


gle cenit feature incorporated in a simple best assurance of long, uninterrupted performance. 
To serxled uni 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U.S. A. 
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CHROMEL 


ELECTRICAL HEATING ELEMENT 


WIRE 


USED IN MILLIONS OF APPLIANCES 
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Here is a picture of complete confidence. It is 
meant to suggest the confidence of the heating 
appliance maker in Chromel, for his heating- 
elements. Just as Santa Claus is the old favorite 
stand-by of childhood, so is Chromel to the heat- 
ing device industry. This alloy is matchless in its 
long life in the device. It is so reliable, and trouble- 
free in performance, that your customer is scarcely 
aware of the heating element. Its service is vir- 
tually as unbroken as is the power that operates it. 
And this is why you sell Chromel-equipped devices 
with confidence. . . . Hoskins Manufacturing 
Company, Detroit, Michigan. 
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It Pays to Mold 
Automatically 


No Warp . No Finishing . . . except 
tumbling to remove paper-thin flash 


Parts of large area and thin section are successfully molded Automatically. 
Example, urea wall plates. The problems of uniform thickness, warpage and 
rejects in work of this character are all overcome by Automatic Molding. 
With a single-cavity, semi-positive, low-cost mold horizontal flash is obtained. 
Powder for each plate is measured exactly, thus reducing flash to a minimum 
... paper-thin . . . quickly removed by tumbling. 


The plates come from the mold flat, without warpage. Thickness can’t vary, 
moldings are identical. The cycle is 65 sec. and output is 1362 plates from a 
single cavity per 24 hour day. There’s another advantage, too . . . plug-in 
plates or push-switch plates may be made in the same mold, simply by chang- 
ing the punch. 


Completely Automatic Molding is the answer to many problems. It produces 
a wide variety of highest quality moldings, simple and intricate. most eco- 
nomically. Users have saved the entire cost of Stokes machines and molds, on 
single jobs, in 100 days’ time. Comparatively inexpensive molds with one or 
few cavities only are used; mold savings alone have paid for machines. Parts 
are molded only as needed; inventories are held to a minimum. Flash losses 
are reduced 5% to 10% or more. Operation is fully automatic and continu- 
ous, 168 hours per week . . . large output per cavity is thus obtainable, at low 
cost per thousand. 


F. J. STOKES MACHINE CO., 5996 Tabor Road, Philadelphia, Pa. 





a 
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The whole story of Completely 
Automatic Molding . . with 
facts, figures, case histories, 
machine specifications, etc., 
will be found in the Catalog. 
Send for a copy. 
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ROM the use of Formica breaker strips around the door 

opening, the domestic refrigerator industry has in- 
creased its use of the material to include the entire door 
back because the material has been found to improve 
the insulation and increase the operating efficiency of 
the refrigerators. 


These parts are molded in simple forms to fit door backs 
or in some cases used in the form of Flat sheets. 


Formica has installed special equipment to care for this 
type of production and is serving several large producers 
in the field. Let us tell you the facts. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue Cincinnati, Ohio 


ORMICA g 


FOR FURNITURE AND FIXTURES 


ELECTRICAL MANUFACTURING 


OF NATIONAL DEFENSE IS 
LESSENED BY BLUEPRINTS 





THE C. F. PEASE COMPANY 


2613 West Irving Park Road a 


Chicago, Illinois 
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Durez! That's the name to think of 
when you're faced with a problem 
of designing a new product, or im- 
proving an old one. For these 100% 
phenolics can furnish the answer to 
almost any problem where plastics 
can be employed! 

The versatility of Durez plastics 
has been demonstrated by hundreds 
of manufacturers in thousands of 
different ways over a long period 
of years. Products of nearly endless 
variety have been given new beauty, 


New combination table lamp and radio is a current example of 
ingenious design executed in Durez. Here is eye-pleasing style 
combined with high utility and durability. 


greater strength, lighter weight, in- 
creased durability and many other 
advantages—thanks to these mod- 
ern molding compounds. 

Among the hundreds of Durez 
molding compounds there is one or 
more to meet your need. In addi- 
tion, Durez brings you a wide range 
of special compounds and resins for 
bonding, coating, impregnating, 
laminating and insulating. For de- 
tailed information and helpful sug- 
gestions write— 


DUREZ PLASTICS & CHEMICALS, INC. 
692 Walck Road North Tonawanda, N.Y. 


HOW DUREZ 
PLASTICS have . 
helped many man- | 


‘to Bui 


ufacturers make 
better products is 
told in a new 
booklet, “It’s a 
New Business Cus- 
tom.” It’s good 
reading —and you 
may find it valua- 
ble reading. 


4 The housing of this radio-table lamp is 


an interesting two-piece molding of lus- 
trous Durez plastics. 


Ra 


e 


OPE EY 


The New Sonora “Gems” reveal the new 
trend in miniature radio cabinet moldings... 
two-tone effects in a wide variety of color 
contrasts in Durez. These same molds are 
used to secure these interesting combinations. 


Boat owners can now equip their boats with bilge pumps whose 
life and efficiency are increased greatly by molded Durez housing 


which defy salt water corrosion. 


DUREZ PLASTICS & CHEMICALS, INC. 


PLASTICS THAT FIT THE JOB 
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QUALITY...AT A PRICE 


.»» Plus These Advantages! 


Engineering service based on years 
of specialized resistance manufactur- 
ing experience and backed with the most 
complete line of resistance types, shapes 
and sizes produced by any manufacturer. 


Simplification of your own ordering, 

stock records and engineering by pur- 
chasing every needed resistor type from a 
single, dependable source of supply. 


Unbiased judgment in helping you 
select the right resistor type. IRC is 
Mit: MM ett tale lt meh 
one type or design. IRC makes them all. 


4 "“Designed-in”’ resistors; i.e., inexpen- 
sive adaptations of standard resistor 


types for your specific application and de- 
Siete m Tul Tlie Rite malt eel at Elis 
mounting or for easier, faster, more eco- 
nomical handling on your assembly line. 


Proved dependability plus proved 
acceptability for the most exacting 
applications, for use under all conditions. 


Every order backed with all the special- 
Pao M old temo M lee Maal liclilel ibd 
teases lbs Lite Mal Pee Clit tet> Mal) 
leading fixed and variable resistance de- 
velopments, and which has made only 
resistors, researched only re- 
sistors and thought only resis- 
tors for more than 17 years. 
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INTERNATIONAL RESISTANCE CO. 


405 N. BROAD ST., PHILADELPHIA, PA. 
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Progressive electrical heating 
appliance manufacturers, 
who have pioneered with 
great success and continue 
to pioneer as time marches 
on have specified and con- 


1920 


The Pioneer resistance ele- 
ment of that day. The very 
heart of the new born electric 


tinue to specify ‘‘Nichrome”’ 







for the heating element. 















A Pioneer in the application 
of electric heat to domestic 


home appliances. heating appliances. 


It popularized Toast Time. 


1941 Pioneer 


* **Nichrome’”’ resistance element alloy. Free 
1941 Pioneer from Oxide! 


Constantly improved process! 


Up pops the toast! 


No watching! Withstands higher temperatures! 
No burned toast! Useful hours life increased many, many 
Always the way you like it! times. 


Pioneer’ Toasters by Manning Bowman 
Resistance Element Alloy by 


DRIVER-HARRIS COMPANY 


Harrison, New Jersey 
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HEN properly designed into a piece of 
equipment, Lord Shear Type Mountings 
will localize and isolate destructive vibration 
and reduce stress and fatigue to a minimum. 


The effectiveness of these mountings is 
based on the fact that rubber when stressed 
in shear deflects more readily than when 
under direct tension or compression. In ap- 
plying this principle Lord has perfected and 
patented many varieties of bonded shear type 
rubber mountings that provide unusual 
radial stability and axial elasticity. 


Lord Bonded Rubber Mountings will work 
wonders in removing this one basic cause of 
inefficient operation or outright failure due to 
fatigue. This result can be obtained regard- 
less of the size and weight of your equipment, 
or the frequencies of the disturbing vibrations. 


Our Engineering Department has solved 
thousands of vibration problems in connec- 
tion with the correct design of practically 
every type of equipment. This extensive 
knowledge of vibration engineering is avail- 
able for finding the correct answer to your 
particular design problem. Lord Manufac- 
turing Co., Erie, Pa. 


923 Fairmount Rd. 
Burbank, Calif 


It takes rubber in shear to absorb vibration 
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THIS SMALL SHEAR TYPE BONDED RUBBER MOUNTING WILL INCREASE THE EFFICIENCY OF 
YOUR EQUIPMENT BY ABSORBING SHOCK AND VIBRATION; AND WILL PREVENT ITS TRANS- 
FER TO OR FROM SURROUNDING MACHINERY. . . 


LORD PLATE FORM SHEAR 
TYPE MOUNTINGS are made 
with square, diamond or round 
outer plates or in stamped 
holders. The center tube is at 
right angles to the outer plate, 
and the two metal parts are 
bonded to the isolating rubber 
body. Lord Plate Form Mount- 
ings can be used singly or in 
series for suspension of instru- 
ment panels, electrical equip- 
ment, radios, motors, fans, etc. 
that must be isolated against 
receiving or transmitting vi- 
bration and shock. Load range 
is from 1% to 300 pounds. 


LORD TUBE FORM SHEAR 
TYPE MOUNTINGS consist of 
two metal tubes bonded in 
concentric position to rubber. 
Loads are carried and vibration 
is absorbed axially. This de- 
sign permits loads up to 1500 
lbs. Tube Form Mountings are 
used for equipment when ex- 
ceptional radial stability is re- 
quired, such as internal com- 
bustion engines, motors, com- 
pressors, machinery, etc. 


280 Madison Ave 
New York City 
332 S. Michigan Ave 
Chicago, Ill 
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Not Just Random Samples, But Every Fafnir 
Ball Bearing Destined For Use In Electric 


Motors Must Pass This Exacting Electronic Test! 


Every day thousands of bearings destined for use in electric motors 
come off the line at the Fafnir factory. Right from the start these 
bearings are mace under closer supervision by selected operators. Balls 
are chosen with greater care; races are given special polishing. Integral 
parts of every bearing are carefully matched, and finished bearings 
are checked for uniformity and consistent torque — important in 
eliminating vibration. Each is packed with just the right lubricant, 
quantity-controlled to the fraction of a gram. Extra cleanliness 


precautions are taken throughout. 


Yet for Fafnir, even this extra manufacturing care is not enough. 
Each of these bearings must prove its quietness before a microphone 


in a sound-proof room — or be unhesitatingly rejected. 


The result: greater protection against motor noise and vibration 


for the motor manufacturer who standardizes on Fafnir Ball Bearings! 


Fafnirs for electric motors are available in a complete range for 
every requirement — plain, sealed, shielded, or in combinations of 
seals and shields. You can slash your motor rejections with these bear- 


ings that are proved quiet! The Fafnir Bearing Co., New Britain, Conn. 


FAFNIR 22 Gear 


MOST COMPLETE 


IN AMERICA 


GETS AN “AUDITION”! 
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MAGNETIC 


ARROW—H&H 


No. 1, 2 and 3 Sizes 
114 H. P. - 110 V. 


single phase 


to 50H. P.-550V. 
polyphase 


You build into your machines every tested aid to assured 
performance. Make sure of it at the starting-point! — the motor 
starting SWITCH. The starters illustrated here give tested pro- 
tection to motor, machine and operator. 50 years of fine 
switchmaking culminate here, — in soundness of principle, 
precision of mechanism, convenience of operation. 


The line provides for local and remote control. Local 
control starters may be operated from remote points through 
Push Button Stations or other master devices, as well as by the 
push buttons at the starter. This permits handy control of 
mechanical linkages involving separate functions or sequences 
of machine operations. 


MOTOR STARTERS 
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FEATURES: ACROSS-THE-LINE TYPE (TYPE MC); HAND 
RE-SET, LOCAL OR REMOTE CONTROL. UNDER-VOLTAGE RE- 
LEASE; OVERLOAD PROTECTION BY INTERCHANGEABLE 
THERMAL HEATERS OF THE BI-METALLIC TYPE, ACCURATELY 
CALIBRATED FOR ANY SIZE MOTOR WITHIN RATED CAPACITY. 
SINGLE OR POLYPHASE: 110, 220, 440, 550 VOLTS; 25, 40, 50, 60 
CYCLES; OTHER FREQUENCIES IF SPECIFIED. STANDARD HOUS- 
ING: STEEL BOX, MACHINE GRAY FINISH. ALSO WEATHER- 
PROOF AND SPECIAL HOUSINGS FOR HAZARDOUS LOCATIONS. 

Catalog No. 8-M brings descriptions and data you'll want. 
And please make use of our Free Engineering Service for prac- 
tical arrangements of ARROW-H & H Standard Units to meet 
your special problems in motor control. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,, U. S. A. 
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SOLVING | Engincoring 
| PROBLEMS 


Involving Specially Designed 
Fractional Horsepower Motors 


Some Examples of the Specialized Work of The Black & Decker Electric Co. 


Ba 


FOR A BUSINESS MACHINE: (below ) An open frame, sleeve 
bearing, universal motor, to be mounted in the housing of 


the machine. Design controlled 
by space limitations. Rated 1/20 
H. P. at 4,000 R. P. M. 


bs 


A GEARED UNIVERSAL MOTOR: (left) Specially 
designed for an unusual application. Worm 
gear cut on the armature shaft drives a bakelite 
worm wheel, operating in an oil bath for un- 
usual quietness. Develops 1/15 H. P. at 7,000 
R. P. M. Drive shaft speed, 400 R. P. M. 


FOR STAGED TURBINE FANS: (above) A ball bearing, 
universal motor developing 14 H. P. at 10,000 R. P. 
M., for operation of staged turbine fans. Adaptable 
to any application for moving air at high speeds. 


SPECIAL MOTOR PROBLEMS?....CALL US 


In fact, if you have a fractional horsepower motor problem 
which a standard, stock motor will not solve, then solving 
it is our specialized business. We make wo stock motors. 
The Black & Decker Electric Company is a motor manufac- 
turing Organization with a product engineering slant. Our 
engineers work directly with the engineering departments 
of electrical manufacturers—developing special motors to 
meet special problems—and helping design the motors into 


the driven units in a way that makes for effective product 
appearance and high operating efficiency. If you have a 
product engineering problem on which such a service 
might be helpful, we place at your disposal over 25 years of 
specialized experience in the design and application of 
fractional horsepower motors. Write to us and a member 
of our product engineering staff will get in touch with you 
at once. The Black & Decker Electric Co., Kent, Ohio. 


BLACK & DECKER 


Specialists in the Design and Application of 
FRACTIONAL HORSEPOWER MOTORS 


ELECTRICAL MANUFACTURING 








ae" 
























eh 709, Size 4 


Maximum Rating 
50 Hp, 220 Volts 
100 Hp, 440-550 Volts 


In allclasses of service, the Allen- 
Bradley solenoid construction 
has proved its superiority be- 
yond all question of doubt. This 
has created a demand for a 
solenoid starter of higher rat- 
ings. To satisfy this demand, 
Allen-Bradley has developed 
the SIZE 4 solenoid structure 
used in the Bulletin 709 across- 
the-line starter, shown at the 
left. This switch has all the de- 
sign simplicity, the double 
break, silver alloy contacts, the 
ruggedness, and the many other 
features that have established 
the reputation of the smaller 
Allen-Bradley solenoid starters. 





JAM ce sy: 
OF @5) SOLENOID LINE 





The Growth of 
the Allen-Bradley 
Solenoid Line 






SIZE 1 —in 1933, Allen- 
Bradley announced the 
remarkably new and dif- 
ferent solenoid starter. 


These fundamental advantages 
of the Allen-Bradley solenoid 
construction are now available SIZES 2 and 3— 


for much larger motors. Encouraged by its suc- 
cess, the solenoid was 


© NO CONTACT MAINTENANCE mo 
The double break, patented cadmium 
silver contacts never require ordinary 
cleaning or filing—a distinct advan- 
tage over copper-to-copper contacts. 


© GREATER SWITCHING CAPACITY 


The Allen-Bradley solenoid starter will 

. . . SIZE O —Last year this 
easily and without much commotion — ¢. ciier solenoid starter 
interrupt currents of at least ten was inserted in the line. 


Maximum Rating times its maximum horsepower rating. 
| SOHp, 220V;100 Hp, 440-550 VV _° SIMPLE, RUGGED CONSTRUCTION 


No other starter has so few moving 
parts. No pivots! No pins! No hinges! 
No complicated switch mechanisms! 


Jeuil jt Yow © LONGER LIFE—With contact filing 


@ ENCLOSED ARC HOOD—The arc unnecessary and with only one moving 


Bullttin 10 9 ™ HI0 hood encloses the starter contacts and _ partin the solenoid switch structure, the 
AA\ 








confines all arcing, allowing closer life of the starter is greatly increased. 
grouping of starters or contactors. 


© UNIT CONSTRUCTION—The switch 
@ WHITE INTERIORS —The patented is mounted on a metal base plate 
white interior reflects light and and is self-insulated. Hence, it can SIZE 4 —Allen-Bradley 
illuminates the starter in dark corners. be quickly and easily mounted to nS ae 


: ; : ment—SIZE 4—a still larg- 
There is generous space for wiring. metal surfaces without extra insulation. er solenoid type starter. 
















Allen-Bradley Company 
1309 S. First Street 


Milwaukee, Wisconsin 


Please send me a copy of your new 
“Bulletin 709-710." 
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Perhaps you’ve faced the prob- 
lem already. If not, you’re quite 
likely to meet it soon. Packag- 
ing requirements geared to less- 
than-capacity production can 
constitute a serious “bottleneck” 
when called upon to meet the 


ery of “More! Faster!” 


xk 


33, Allen- ; . 

nced the ey 7 ay - a What to do about it? Write, wire 
vand dif- ; e r ee si 

| starter, or phone the nearest office of 


. p 3 4 H & D. Immediately a Package 


Engineer will come to your 
plant for a survey of the situa- 
tion, an analysis of the problem. 
Immediately all the facilities of 


am ie. the H & D Package Laboratory 


y its suc- 
oid was 


will be available. Immediately 
ger sizes, 


you'll get a solution embodying 

the skill and experience acquired 
through many years of pioneer- 
ing achievement in packaging 


techniques. HINDE & DAUCH, 


d starter 


Executive Offices, 4007 Decatur 
| the line. 


St., Sandusky, Ohio. 


Bradley 
develop- 
still larg- 
e starter. 


FACTORIES: BALTIMORE @® BOSTON @ BUFFALO @ CHICAGO @ CLEVELAND ® DETROIT @® GLOUCESTER, N. J. © HOBOKEN, N. J- 





KANSAS CITY, KANS. @© LENOIR, N.C. © MONTREAL @© MUNCIE, IND. © RICHMOND, VA. @ ST. LOUIS @ SANDUSKY, OHIO ¢ TORONTO 
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In the automotive industry, where they are used 
by the millions, SEMS Fastener Units definitely 


reduce assembly costs and assure tighter, stronger 


fastenings! 


This worker is using SEMS Fastener 

Units in the manufacture of electric 

ee switches. Because the lock washer 

2 can't drop off they handle easier 

and faster... and no screw can be driven with- 
out a lock washer to keep it tight! 


By eliminating time formerly wasted in 
placing lock washer on screw, SEMS 
Fastener Units speed up production of 
automatic record-changing phonographs! 
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NEW COST ANALYSIS CHART 

... reveals actual dollars and 

cents savings over unassembled 
lock washers and screws! 


Here’s your opportunity to determine accurately what SEMS 
Units can save in your assembly work. The new Cost Analysis 
Chart proves conclusively that this preassembled Shakeproof 
Lock Washer and Screw unit will reduce your costs and, also, 
give better fastenings. Every metal product manufacturer 
should follow its simple formula to figure what his savings will 


be with SEMS Fastener Units. 
WRITE FOR YOUR CHART! 


The coupon below will bring you a free copy of this new 
Cost Analysis Chart. It also illustrates many other advantages 
of this unit which help speed up production and improve 
product quality. Clip the coupon now! 

SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 
Plants at Chicago and Elgin, Illinois 
In Canada: Canada Illinois Tools, Ltd,, Toronto, Ontario 
Copyright 1940 Illinois Tool Works 





™™, 


* SEMS is the registered trade- 
mark of the Illinois Tool Works, 
monufacturers of Shakeproof Lock 
Washers. Only Shakeproof Lock 
Washers are used in the manufac- 
ture of SEMS Fastener Units. 


MAIL COUPON 
TODAY! 


SHAKEPROOF LOCK WASHER CO. 
2509 No. Keeler Ave., Chicago, Ill. 


Lock Wuoskes Send us your new Cost Analysis Chart. We want to see how 


cout cove Lb much we can save by adopting SEMS Fastener Units! 


Firm Name— seinen ss Saari cecal 


... but is free to ellis 
rotate! 


ON at 
Signed by 


"All in our day’s work!” 


IN OUR RESEARCH LABORATORY, devoted 


solely to insulation problems, goes on the ceaseless work 
of improving Mica insulation—and of developing the insula- 
tion of tomorrow. 


FROM OUR OWN MINES in India-the largest in the world—and 


from direct supply channels at other sources, we carry the most compre- 
hensive stock of Mica in the country. 


Photo by Ewing Galloway 


the highest degree of safe, economical performance, we 


utilize the most up-to-date manufacturing and production 
facilities. 


oS, 


THROUGH OUR CUSTOMERS? special needs for insulating both PROMPT DELIVERY, so important in these days of peak 


new equipment and repair work, we play a vital part in the building and 


power loads and stepped-up production, is assured from 
operation of the country's outstanding projects. 


complete stocks of insulation carried in our I! branches 
throughout the country. 


MICANITE...SUPER MICANITE 


cHPIREVARSHEDANSUUATION V INSULATOR COMPANY 


LAMICOID LAMINATED PLASTICS 


200 Warick St., New York; 542 South Dearborn St., Chicago; 1276 West 
3rd St., Cleveland. Birmingham, Boston, Cincinnati, Los Angeles, San 


Francisco, Seattle. Montreal, Toronto 


Meee Cae 
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BECAUSE TO ADD IMPORTANT SELL- 
ING FEATURES AND TO LOWER PRODUCTION 
COSTS, YOUR PRODUCT NEEDS A LELAND MOTOR, 


SPECIALLY DESIGNED TO YOUR SPECIFICATIONS. 


eer 


@A special-built Leland motor can be one of 
your greatest selling assets. When you want fea- 
tures that capture the attention of prospects 
(overload protection, high torque, chrome trim, 
multiple speeds, special switches, etc.) remember 
a special Leland motor can add them to your 
product. 


@ Consider the advantages in new sales features. 
Consider the extra effectiveness of your next sales 
campaign. And remember, a Leland engineer can 
show you exactly how a special-built Leland 
motor can aid your selling efforts. 


Here's Another Important Point: Simplified 
production through use of special-built Leland 
motors. Adapters, pulleys, belts, special mount- 
ings, complicated wiring, etc. . . . all are made 
unnecessary. Instead you specify a motor that 
will enable you to do the simplest, least expensive 
job of assembling. On this point, too, a Leland 
engineer can help. Write today! 


THE LELAND ELECTRIC CO., DAYTON, OHIO 
Motors From 1/20 te 3 H.P. 


SPECIAL 
BUILT 





































PAPER INSULATED 
POWER CABLES 


OVER 60 TYPES OF 
ROEBLING © ELECTRICAL 
WIRES AND CABLES 


Magnet Wire 
Portable and Appliance Cords 
Automotive Cables 
Apparatus Control Cables 
Instrument Wire and Cables 
Annunciator Wire 
Radio Wire 
Rubber Covered Fixture Wire 
Heat Resisting Wire 
Moving Picture Cord 
Stove Wire, solid and stranded 
And a wide variety of other wire and 


cables; either Standard or to Cus- 
tomer's Specifications 


QUICK SHIPMENT 


Prompt Service is available at all 
offices and warehouse points listed 
below, where large stocks of a wide 
variety of standard Roebling Wires 
and Cables are always on hand. Your 
request for information, prices or sam- 
ples will be welcomed. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. 

Atlanta, Boston, Chicago, Cleveland, Houston, 
Los Angeles, New York, Philadelphia, Pittsburgh, 
Portland, Ore., San Francisco, Seattle. 
Export Dept., New York 


ROEBLING as» 
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Alright.. here's what makes Turbo 


VARNISHED TUBING 
SATURATED SLEEVING 





There are basic reasons why some products ‘‘go’’ 
while others, seemingly identical, fail to make the 
grade. With TURBO there are five very definite 
factors responsible for its advantages over ordinary 
insulations. Manufacturers and designers specify TURBO 
for their electrical products because of its superiority. Here's 
why . . . all sleeve insulation depends upon flexibility for 
long life—an exclusive process keeps TURBO flexible longer. 
Closely guarded formulas for impregnating TURBO with the 
precise proportion of linseed and other natural oils increase 
its dielectric values materially. The special insulating var- 
nishes are forced all the way through TURBO to give inside 
impregnation—a feature which doubles the protection so 
essential to adequately safeguard your product. It is these 
important reasons why TURBO Varnished Tubing and 
Saturated Sleeving “tick” . . . why your product will. too, 
when insulated with TURBO. 





SHIPMENTS MADE THE SAME DAY ORDER—FROM 
LARGEST TO SMALLEST—IS RECEIVED 


tick! 


DIELECTRIC VALUES AND 
COEUR URS) I) 


Pe AM NEL) 
ATM aa 


INSIDE IMPREGNATION FOR 
UPR ere 


ELECTRO-CHEMICAL AND 
OOD VEG ATA LD 


EXTREMELY LOW MOISTURE 
ABSORPTION FACTOR 
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Mica Plate and products—Varnished oil tubing, Saturated Sleeving, Varnished Cambric, Cloths and Composites 
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ACCOMPLISHMENT 


the growth of a new product in the United States 


During the year 1940 the I. T. & T. Selenium 
Rectifier has quickly found popularity over a wide 
range of applications wherever continuous current 
is obtained from alternating current sources. 


With its remarkable efficiency, ruggedness, wide 
temperature range, low back leak, compactness and 
light weight, the I. T. & T. Selenium Rectifier looks 
forward to 1941 with confidence for still wider 
ranges of application. 


*Curve shows actual monthly growth in sales during 1940. 


INTERNATIONAL TELEPHONE DEVELOPMENT CO., INC. 
137 Varick Street, New York, N. Y. 
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TORQUE. MOTORS 12-01 


Examples of built-in torque motor ap- 
plications for such services as clamping 
and unclamping, raising and lowering, 
traversing, indexing and other time-con- 
suming motions which may be eliminated 
by push and pull or rotating applications 
of revolving solenoids or rotating magnet 
type drives. Emphasis upon space-saving 
and performance factors. Numerous 
sketches illustrate typical mounting ar- 
rangements. B. A. Wesche Electric Co. 


AC. CONTACTORS 12-02 


Magnetic ac. contactors, without an in- 
terlock or with a normally open inter- 
lock, for the convenient remote control of 
electrical circuits. Applications, features, 
general information, cabinet and interior 
dimensions. Colt’s Patent Fire Arms 
Mfg. Co. 


SWITCHES 12-03 


Automatic transfer and remote control 
switches, contactors and relays for stand- 
ard service, as well as special controls to 
meet unusual requirements, are briefly de- 
scribed as to features and advantages. 
Automatic Switch Co. 


SOCKETED SCREWS 12-04 


Tables of sizes and prices of hollow set, 
cap and shoulder screws, accurately 
threaded for greater holding power. 
Dowel pins, pipe plugs, square head set 
screws and allied products also included. 
Allen Mfg. Co. 


BOBBINS 12-05 


Round, square and rectangular dielectric 
paper coil bobbins for small motors, re- 
lays, solenoids, photo-electric devices, etc. 
Bobbin and layer wound coils are com- 
pared for space requirement factor. Typi- 
cal applications illustrated. Precision Pa- 
per Tube Co. 


VOLTAGE REGULATOR 12-06 


Automatic constant voltage regulator 
which will maintain the load voltage 
within plus or minus % of 1 per cent for 
a load variation from zero to the full ca- 
pacity of the regulator. How it operates, 
where it is used and sizes available. Clark 
Controller Co. 
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Executives, product designers, engineers . . . all those responsible for product development . . . 
may promptly secure any of the items listed here. 





THERMAL RELAYS 12-07 


Standard types of sealed, thermal relays 
(single pole, single throw switches) to 
delay action, prevent chatter and control 
heavy currents with light ones. Advant- 
ages, specifications for unmounted units, 
description of types. Instrument Div., 
Thomas A. Edison, Inc. 


NEEDLE BEARINGS 12-08 


Types, bearing and capacity calculations 
of needle bearings, specifications and load 
ratings, suggested applications in the ma- 
chine tool, power transmission, textile ma- 
chinery and other fields. Section on pre- 
cision ball bearings includes specifications, 
load ratings and list prices. Torring- 
ton Co. 


SPEED NUTS 12-09 


One-piece fastening devices which provide 
a double-locking, vibration-proof assem- 
bly and reduce assembly costs. Illustrates 
a number of shapes and types of speed 
nuts and clips for a variety of applica- 
tions. Tinnerman Products, Inc. 


RHEOSTATS 12-10 


Four-range rheostats in the 350 and 650 
watt types incorporate four different 
ohmic resistance values with correspond- 
ing current capacities, thus taking the 
place of four different units. Also men- 
tioned are rotary drive rheostats, motor- 


Simply check those desired and mail the card 


operated rheostats for remote control and 
vertically mounted table units. Rex Rheo- 
stat Co. 


INSULATING TUBING 12-11 


Facts about a high heat-resisting extrud- 
ed plastic tubing. Specific performance 
data developed in laboratory tests sup- 
plemented by charted indications of flow 
under high temperature and typical pres- 
sure. Sizes, lengths and colors available. 
Irvington Varnish & Insulator Co. 


INDUCTION MOTORS 12-12 


How repulsion-start, induction motors 
available from % to 5 hp. in a wide va- 
riety of electrical and mechanical modifi- 
cations are designed and built to deliver 
their rated power easily and continuously. 
Master Electric Co. 


PLATED ALUMINUM 12-13 


Samples of nickel and chrome plated alu- 
minum sheets for any application that re- 
quires the use of a lightweight, workable, 
corrosion and wear-resistant metal such 
as stampings, lighting fixtures, trim, etc. 
American Nickeloid Co. 


CHAINS, SPROCKETS 192-14 


Wide range of sizes of roller chains and 
sprockets available from stock. Factors 
to be observed in designing the drive to 
insure maximum service and durability; 


@ No Cost or obligation. Just circle the publications you want. 


To The Editor 


As « teader of ELECTRICAL MANUFACTUR- 


ING, | request that you send me the printed matter, 


12-01 12-02 12-03 12-04 12-05 


the reference number of which | have circled. 


This service available only to those qualified 


12-06 12-07 12-08 12-09 12-10 
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essential information for the proper selec- 
tion of roller chain drives and tabulation 
of some chain and driving sprocket com- 
binations. Whitney Chain & Mfg. Co. 


WELDING 12-15 


Procedures for producing all types of 
welds in mild steel, for welding all metals 
used to any extent industrially and for 
applying surfacing metal to meet any type 
of wear-action in service. Lincoln Elec- 
tric Co. 


PRECISION SWITCHES 19-16 


Set of data sheets giving operating char- 
acteristics on a die-cast, metal-clad preci- 
sion switch for actuation by cams and 
slides, a small-size, arm-actuated limit 
switch and an explosion-proof type. In 
addition, an alphabetical index of stock 
switches is supplemented by a chart of 
switch types to aid in ordering. Micro 
Switch Coro. 


BEARING UNITS 12-17 


Five series numbers assigned to anti-fric: 
tion bearing units now re-classified ac- 
cording to flyweight, welterweight, mid- 
dleweight, heavyweight and alternate 
heavyweight types to avoid difficulties en- 
countered in distinguishing between the 
various series numbers. Link-Belt Co. 


ELECTRIC MOTORS 19-18 


Condensed price list of single phase, re- 
pulsion-start induction motors and poly- 
phase, squirrel cage induction motors. 
Sleeve bearing and ball bearing motor 
dimension tables, motor shipping weights, 
pulley prices. Peerless Electric Co. 


CLEAR PLASTIC 12-19 


Properties and applications of acrylic 
resins outstanding in colorless transpar- 
ency, ranging in consistency from soft, 
tacky semi-liquids to hard, tough thermo- 
plastic solids, and supplied in sheets and 
rods. Acrylic molding powders also de- 
scribed. R6hm & Haas Co. 


@ No cost or obligation. 





BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 





2e—POSTAGE WILL BE PAID BY— 


ELECTRICAL MANUFACTURING 
1250 SIXTH AVENUE 
NEW YORK, N. Y. 


TRANSFORMERS 12-20 


Series of folders dealing with the history, 
personnel, manufacturing facilities and 
products of this manufacturer to show 
the progress being made in small trans- 
former design and construction. Chicago 
Transformer Corp. 


SWITCHES 12-21 


Four types of rotary instrument switches 
for application in the electrical, radio, in- 
strument and industrial fields. Insulation 
features, position, mounting, contacts, ca- 
pacity, specifications and dimensional 
sketches. Shallcross Mfg. Co. 


GRINDING WHEELS 12-99 


Advantages of using grinding wheels with 
built-in vibration dampener bushings, in- 
cluding smoother surfaces, better finish, 
less fatigue, increased production. Avail- 
able up to 8 in. diam. for use on electric, 
pneumatic and flexible shaft portable 
grinders. Manhattan Rubber Mfg. Div. 
of Raybestos-Manhattan, Inc. 


TRANSFORMERS, ETC. 12-23 


Brief descriptions of the numerous items 
making up this manufacturer’s line of 
products under the following classifica- 
tions : general purpose and specialty trans- 
formers, fluorescent lamp control equip- 
ment, fuse products, temperature controls 
and ferro-tube mercury contacts, and ra- 
dio products. Jefferson Electric Co. 


TRANSFORMERS 12-24 


Technical data and operating graphs of 
packs for all power change purposes, in- 
cluding radios, time clocks, telephones, 
coin-operated machines, etc. Also, con- 
densed listings of transformers of all types 
for radio applications. Standard Trans- 
former Corp. 


LOCK NUTS 12-295 


How a nut with a bolt-gripping element 
based upon an entirely new principle is 


Use this postpaid card. 


FIRST CLASS 


Permit No. 45 
(Sec. 510,P.L. &R.) 
New York, N. Y. 


designed to insure a high degree of se- 
curity for all bolted parts even under the 
most severe service conditions. Security 
Metal Products, Inc. 


WELD RECORDER 12-26 


Construction, description and rating of a 
weld recorder which records the char- 
acter of the electric input for every weld, 
as compared with preset allowable lim- 
its, signals audibly and prevents subse- 
quent welding, thus improving spot-weld- 
ed structures. General Electric Co. 


CORRUGATED BOXES 12-27 


Portfolio containing colored inserts show- 
ing how corrugated boxes have been suc- 
cessfully used in packaging a variety of 
products. Each sheet gives detailed in- 
formation regarding type, size, design 
and use of the box. Hinde & Dauch 
Paper Co. 


VOLTAGE CONTROL 12-28 


Circuit diagrams showing practical appli- 
cations of the transformer-commutator 
regulator to a wide variety of voltage 
control problems. Mountings, electrical 
and mechanical features, applications, rat- 
ing tables and list prices. American 
Transformer Co. 


MOLDING COMPOUND 12-29 


Urea-formaldehyde molding compounds 
in the forms of powder or granules—cur- 
rent molding practice, properties of ma- 
terials and finished parts, and pertinent 
facts regarding piece design and applica- 
tion; tables on temperature conversion, 
tap and drill sizes, comparison of materi- 
als, etc. Beetle Products Div., American 
Cyanamid Co. 


MOTORS, GENERATORS 12-30 


Extensive line of integral hp. ac. induc- 
tion motors, fractional hp. motors, inte- 
gral hp. dc. motors, generators and dy- 
namometers, gear-motors, grinders and 
ventilating equipment, with ratings, prices, 
description, applications and dimensions. 
Diehl Mfg. Co. 


WELDING TIMER 12-31 


Various types of motor-driven rotary 
welding timers for different operations. 
Cycle table specifies timer type, cam ro- 
tating speed, cam travel inches per cycle 
and gear train. Diagrams show seven 
different typical wiring hook-ups. Na- 
tional Time & Signal Corp. 


FLEXIBLE COUPLINGS 19-39 


Design features and dimensional diagrams 
of several types of flexible couplings 
which dampen and absorb shock, vibra- 
tion and starting torque and intermittent 
overloads, make shaft alignment easy and 
require no lubrication. Lovejoy Flexible 
Coupling Co. 
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Every day more than one thousand tons nace, rolling mill and finishing capacities. | 
of iron pours from this blast furnace—the Republic offers its entire facilities—men, | 
| 















largest in the world. materials, machines and morale—to the | 


‘te Add to this the output of sixteen other support of those industries upon which now 


furnaces and you have a vivid picture of falls the burden of maintaining America's | 


Republic's capacity to produce huge freedom. Republic is ready with steel—first | 


quantities of pig iron—the basic material ; : | 
-32 line of national defense. 


from which all steels are made. a 





ams 
ings Compared with ten years ago, Republic's The line of steels and steel products 
Ta- ° 
tent blast furnace capacity has increased 40 manufactured by Hepublic is so 
and diversified that we have prepared a 
ible per cent. Ore reserves too, have been ex- complete listing in Booklet No. 199. 
panded, as well as open hearth, electric fur- A copy will be sent you upon request. 
NG 








REPUBLIC STEEL CORPORATION @ CLEVELAND, OHIO 


Berger Manufacturing Division + Niles Steel Products Division » Steel and Tubes Division + Union Drawn Steel Division * Truscon Steel Company 
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..- make these DC fan 
shapes “first choice” for 
panels and test stands 


Especially where repetitive testing is done...such as in the 
inspection of a wide variety of manufactured or purchased 
electrical parts...the extra scale length of WESTON fan 
shaped instruments effects an appreciable saving in testing 
time and assures more accurate readings. The advantages of 
this extreme legibility is readily apparent, too, for panel 
requirements of many kinds. 

Moreover, there are other advantages which make the use 
of fan shapes more practical...most economical. Their de- 
sign provides extreme compactness, with only a slight pro- 
jection from the panel; as well as savings in weight, and 
initial cost. And their accuracy is within 1%...ample for 
most normal test requirements. 

Here, again, is further justification for making WESTON 


WESTON fan shapes 
are available as... 


your supply source for all instrument needs. While the name Voltmeters, Millivoltmeters, Am- 


WESTON on any instrument assures you of unquestioned and 
enduring dependability, WESTON’S design policy supplies 
this dependability in the form most practical, most economi- 
cal, for each instrument need. Weston Electrical Instrument 
Corporation, 582 Frelinghuysen Avenue, Newark, N. J. 


meters and Milliammeters, in the 
following scale lengths . . . 2.6” 
4”—5.8” —7.32”. Cases and bases are 
of heavy pressed steel, affording 
magnetic shielding as well as me- 
chanical protection. 










Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables . . . Instrument Transformers Measurement and Control Devices... 
... Sensitive Relays ...DC, AC, and Exposure Meters... Aircraft Instruments... 
Thermo Switchboard and Panel Instruments. ElectricTachometers...Dial Thermometers. 
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FOR OVER 52 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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Manufacturing features 
g Merchandising features 





—gained with Bakelite Plastic Motor Housing and Handle 
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that SAVE... 
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STRENGTH 


SELF-CONTAINED 
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PSE 
THREADS 


THE U.S. Cloth Cutting Machine Co., Inc. achieved 
a 50% reduction in cost by adopting impact-resis- 
tant Bakelite Plastics for the housing and handle 
of their portable electric cutter. By replacing parts 
formerly made of metal and wood, they reduced 
weight by three pounds, yet increased durabil- 
ity. They also gained effective insulation against 
motor-heat. 

Production is Faster, because each of the units is 
precision-formed to final dimensions in a single 
molding operation—thus eliminating tapping, drill- 
ing and other costly machining operations. Threaded 
metal inserts, even the brush holders, are firmly 


that SELL... 


MECHANICAL 
STRENGTH 











COMPACT DESIGN 


COMFORTABLE INSULATION 
AGAINST MOTOR-HEAT 


WEAR-RESISTANT, 
LUSTROUS SURFACES 


LIGHTER IN WEIGHT 
BY 3 LBS. 





the greater resistance to heat offered by Bakelite 
Plastics, customers can readily see how such fea- 
tures will contribute to the comfort and efficiency 
of their operators. 

See how Bakelite Plastics can be economically 
adapted to your electrical equipment and appliances 
by writing for illustrated booklet 8P, ““New Paths 
to Profits’. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


tis 


30 EAST 42nd STREET, NEW YORK 


embedded during the molding process, thereby 
ight ; o ; ; c cet 
cg speeding-up assembly. Polishing and other finish- 
Oo ee ee s 
ts... ing steps are avoided, since the permanently-lus- oni we “tain th te ice ipiat 
ters. ° p * identifying products oo of Bokelite Corporation 
trous color is self-contained. 
Selling is Easier, for with the decreased weight and PLASTICS HEADQUARTERS 
‘ 
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FOR YOUR PARTICULAR APPLICATION 


If you make any of the items listed above, or some- 
thing similar that must be ready to go at all times in 
spite of heat, moisture, grease, oil or corrosive fumes, 
you need Rockbestos “Hi-Temp” or ‘‘Moistemp”’ 
Wire to give you the kind of performance that will 
keep cash registers ringing up sales for your product. 

Just which type you need depends upon your appli- 
cation. Both wires are insulated with a felted asbestos 
sheath, and you can have either of them with a tough 
asbestos braid for additional mechanical protection. 
The difference between the two is in their impregnation. 

‘“‘Hi-Temp”’ impregnation is resistant to heat and 
flame only and is designed for applications in which 
temperatures run unusually high, such as in waffle 
irons where they frequently range up to 600°F., but 
where there is little or no moisture present. Under 
such temperatures, and also because of high wattage 
and close confinement, moisture accumulated during 


the “‘off’’ period is dissipated before a leakage path 
or a short can develop. 

‘‘Moistemp”’ impregnation, resistant to heat, flame 
and moisture, was developed for applications in which 
the temperature is on the high side but not extreme, 
and where the presence of casual moisture is almost 
constant. This applies to electric ranges and other 
heating devices in which the insulation on the wires 
near the units is exposed to high temperatures, while 
that on the wires between the terminals is apt to run 
through a moist low temperature area. 

These typical applications of Rockbestos ‘“Hi- 
Temp” and ‘‘Moistemp”’ Wire are duplicated in many 
electrical products. Perhaps yours is one of them. If 
so, take the guess work out of wire buying and send 
for our Bulletin No. 64, which details all types and 
sizes of these easy-to-order wires. Rockbestos Products 
Corporation, 758 Nicoll St., New Haven, Conn. 


Also refer to the Electrical Contracting and Electrical World Buyer’s Reference Editions 


New York 
Pittsburgh 


Buffalo 


St. Louis Los Angeles 


Cleveland 
San Francisco 
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Detroit 
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Rockbestos ‘‘Hi-Temp” and ‘‘Moistemp” Electric Range and Appliance Lead Wires are but two of the 118 different Rockbestos heat-resisting wires and cables 
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AAs-cHALMERS : are 
MOTORS SAVE ON 
SKF \ costs WITH OKF’s 


7 Puts the 
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= in the g 
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RIVING a Raymond Coal Pulverizer 24 hours a 
day in torrid Summer months—and up to 12 hours 
a day in the biting cold of Winter— isn’t any fun for 
any motor. But this Allis-Chalmers 60 h.p., 1750 r.p.m. 
Lo-Maintenance Motor has been doing just that without 
any trouble at Marble Cliff Quarries in Columbus, Ohio, 
since 1936. 
That SSS Bearings helped make this record possible 
is only natural. For a third of a century, COUS!F Bearings BUILT BY 
have been helping motors of all kinds establish endur- THE ALLIS-CHALMERS MFG. CO. 
ance records of all kinds. That’s because they induce peak 
motor performance ... keep a uniform air gap . . . reduce 
motor outages from bearing faults . . . are made to an 
exacting formula with infinite care. 
If you’re in the market for a motor, remember Allis- 
Chalmers motors are SUGF’-equipped. If you build 
motors, re-read this ad and see your nearest SILGI 
representative. 1691 


SGSE* INDUSTRIES, INC., PHILADELPHIA, PA. BALL & ROLLER BEARINGS 
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Best Salesman 


@ The 1940 paint spray air com- 
pressor pictured here was pro- 
duced of the same metal—by the 
same method—as the outmoded 
1932 unit. Eight years of practi- 
cal experience in the production 
and use of portable paint spray 
equipment has convinced this 
manufacturer that ZINC Alloy Die 
Castings present the most satis- 


factory method of production. * 


Every new application for ZINC 
Alloy Die Castings means a per- 
manent step forward for this 
versatile metaland method—be- 
cause, seldom, if ever, does the 
user revert to former materials 
or methods of manufacture. Can 
there be any stronger endorse- 
ment of the suitability of an 
engineering material? 

If you are not thoroughly in- 
formed on the physical and eco- 
nomic advantages offered with 
ZINC Alloy Die Cast parts, we 
suggest that you consult a com- 
mercial die caster—or write to 
The New Jersey Zinc Company, 
160 Front Street, New York City. 


*With the exception of the motors, both the 
1932 and 1940 units are almost wholly com- 
posed of ZINC Alloy Die Cast parts. The 1932 
model is still being sold. 


The Research was done, the Alloys were developed, and most Die Castings are made with 
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Sprague Products 


Are You Up -lo-Date 


CO) IL-FILLED, paper condensers for use 

on ac. circuits for motor-starting 
applications, speed control, spark sup- 
pression on contacts and similar uses. 


()n Condenser Facts? 


ECAUSE of their ability to alter and modify the 

characteristics of electrical circuits—such as 

changing the relative phase of voltage and current 
in an alternating current circuit, preventing the simul- 
taneous flow of direct and alternating current in the 
same circuit, and improving power factor—condensers 
are used extensively not only in radio receivers but on 
many types of electrically operated machines, appliances 
and devices as well. 

The ability of a condenser to alter the relative phase 
of a voltage and current is utilized by single-phase, 
fractional horsepower motors, such as those used on 
refrigerators, oil burners, washing machines and similar 
appliances, to obtain a high starting torque. The filter- 
ing characteristics of condensers are made use of on 
vibrators, dry shavers, oil burners, vacuum cleaners, 
portable drills, sign flashers, buzzers and other appli- 
ances operating on make-and-break principles to elim- 
inate interference in radio and television receivers. The 
property possessed by condensers of storing the energy 
released by a magnetic circuit and feeding it back at 
the proper time as the iron is being magnetized is em- 
ployed by neon signs, fluorescent lamps, induction fur- 
naces, arc-welding machines and similar devices where 
improvement in power factor is desired. 


THREE CONDENSER FORMS AVAILABLE 


C' YNDENSERS are made in three general types; 
electrolytic, plate (usually designated by the kind 
of dielectric employed, such as air, mica, paper, oil, etc.) 
and synchronous. The latter type, which consists of 





*See also: “If You Build-In Condensers,” ELectriIcAL MANU- 
FACTURING, March 1937, and “Because Interference-Free Prod- 
ucts Make Good Radio Neighbors,” September, 1939. 
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Whether for arc-suppression, power factor 
correction, motor starting, electronic circuit 
applications—or whatever the requirement, 
condensers in many forms, capacities and 
ratings are available to the engineer- 
designer. Here, as in other classifications 
of essential component parts, technical 
progress is rapid, changes of established 
status frequent. So, once more, the editors 
endeavor to bring your facts and thinking 
up-to-date.* 


a synchronous motor running at no load, is used only 
where a large capacitance is required and is not dis- 
cussed in this article. 

An electrolytic condenser consists essentially of an 
anode plate, a dielectric or anodic film, an electrolyte 
or cathode, and an electrolyte contacting plate or so- 
called cathode plate. The anode is generally of alum- 
inum foil on which is formed a thin oxide film of high 
resistance. This film constitutes the dielectric, while 
the electrolyte on one side of the film and the aluminum 
foil on the other provide the two conducting surfaces. 
The cathode plate merely provides a convenient means 
for making electrical contact with the electrolyte. 

Because of the extreme thinness of the oxide film 
together with its high resistance, unusually large capac- 
itances per unit area of surface can be obtained in elec- 
trolytic condensers. In many types, etched foil plates 
are used, thereby materially increasing the effective 
plate area. For alternating current use, two foil elec- 
trodes are provided, each having an oxide film coating. 
This gives the equivalent of two condensers in series 
with the electrolyte serving as a conductor. 
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Wet electrolytic condensers make use of a liquid elec- 
trolyte, while dry types employ either a paste or an 
absorbent material which is impregnated with liquid. 
One type of dry electrolytic condenser, designed for 
filter and by-pass service, is furnished in a round 
aluminum can. It has an anode consisting of a finely 
divided, fabricated base of aluminum upon which is 
formed the dielectric film. The anode tabs, which are 
made of heavy rectangular aluminum protrude directly 
through combination plastic and rubber covers and 
are directly connected to the anode terminal lug at a 
point external to the capacitor and free from any pos- 
sibility of corrosion set up by the dissimilar metals in 
contact with the condenser electrolyte. 

Small size containers are designed for single sections 
only with an aluminum cathode connected to the can. 
Large size units will take single, dual, triple and quad- 
ruple section condensers in common cathode connection, 
with the can serving as the cathode. The anodes are 
assembled in a cartridge roll with a combination paper 
separator designed to materially improve the surge 
characteristics. This condenser is available in capacities 
ranging from 5 to 50 mfd. and in voltages from 25 to 
450. Another type, suitable for under-chassis mount- 
ing on compact radio receivers, is made in % and % in. 
diam. sizes. Both anode and cathode leads are 2% in. 
bare tinned copper wires. The anode load is riveted 
to a combination plastic and rubber cover and makes 
positive contact to the anode tab. The edge of the 
metal container is spun over against the cover to make 
an effective seal and also to provide an explosion-proof 
vent. This vent functions at pressures above normal 
and does not rely on temperature for its operation. 


O)IL-FILLED, paper condensers designed for power 
factor correction on fluorescent lamps, neon 
signs and similar applications. 


Cornel- 


Dubilier 





A P. R. Mallory B General Electric 


Aerovox 
DRY electrolytic condensers (A) for motor-sterting 
applications on refrigerators, oil burners, etc., 
are rated at 20 starts per hr., with each start of 3 sec. 
duration. Temperature rise is limited to 130 deg. F. 
Rated at 330 volts, 60 cycles, paper condensers (B) 
are impregnated with a synthetic, non-inflammable 
liquid and are hermetically sealed in aluminum cases. 
Suitable for condenser-run motor applications and 
power factor correction. Replacement type, dry 
electrolytic condensers (C) are available in many 
designs, in cardboard or metal containers. 


For filtering rectified, low voltage circuits such as 
occur in “A” eliminators, electric fences, theater am- 
plifiers, public address systems, signal equipment, etc., 
a line of high capacity, low voltage, dry electrolytic 
condensers is available in capacities ranging up to 6000 
mfd. and in voltages up to 150. These are furnished 
in round aluminum cans with solder lug terminals. 
Cans designed for inverted or plug-in mountings are 
also available. 

Many types of dry electrolytic condensers are fur- 
nished in cardboard boxes or tubes. In one type, tinned 
copper leads are attached to the anode and cathode foil 
tabs and the juncture of copper and aluminum is thor- 
oughly embedded in a highly adhesive asphalt base seal- 
ing compound. The entire condenser is thoroughly 
sealed into the container as a protection against mois- 
ture. Another type, designed to have low leakage cur- 
rent and low power factor is available in a double- 
sealed cardboard box. The inner filler is completely 
filled with wax as a protection against moisture and 
humidity. 


FOR MOTOR-STARTING APPLICATIONS 


RY electrolytic condensers are also used extensively 
on single phase, fractional horsepower induction 
motors where the split-phase method is utilized to 
secure a high starting torque. When a condenser of 
suitable capacity is employed, the current through this 
branch of the motor circuit leads with respect to the 
line voltage, and hence can be made exactly 90 deg. 
ahead of the main winding current. By this method it 
is possible to secure a starting performance which is 
equal to that of a standard polyphase motor. Because 
of the internal heat generated in an electrolytic con- 
denser, however, it cannot be left on alternating cur- 
rent continuously. Hence, the motor is provided with 
an automatic switch which disconnects the condenser 
when rated speed is reached, the motor then operating 
as a single phase motor. 
Standard practice calls for a maximum capacitor 
voltage of 138 volts during the starting period for a 
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CONDENSER TYPES FOR BUILT-IN PRODUCT APPLICATIONS 





Type of Capacity Volatge 
Condenser Range Range 


Electrolytic | 0.5 to 6000 

















5000 MMF. 


120 volt motor. This voltage lasts for only a short 
period of time. The average starting cycle for refrig- 
erator motors for example is less than one second, two 
to five times per hour. Higher voltages, such as occur 
where an undersized condenser is used, will decrease 
the life of the unit appreciably. Use of an undersized 
condenser will not prevent the motor from starting, but 
will increase the starting time and the voltage across 
the condenser. Also, the torque produced may be in- 
sufficient to bring the motor speed up to the point where 
the automatic switch disconnects the condenser from 
the line. Under such conditions, the unit soon fails by 
drying out. Normally, the starting period should not 
exceed three seconds in a correctly functioning motor. 

Electrolytic condensers for motor starting applica- 
tions are available in rectangular, cylindrical, torroidal 
and ring type designs, in capacities ranging from 10 to 
840 mfd. and in voltages ranging from 110 to 300. 
Many units are furnished in containers for insulating 
the capacitor from the motor. Most of the cylindrical 
types have protective metal end caps and may be sup- 
plied with outside insulating cardboard tube covers. 
Ring type capacitors are internally insulated. Replace- 
ment type units are available in all of the commonly 
used ratings for replacing defective capacitors. These 
may not have exactly the same physical appearance 
and characteristics as the originals in all cases, but since 
motors employing centrifugal switches are not critical 
as to capacity excess, higher capacities, even 40 per 
cent more than the original, may often be used satis- 
factorily. In motors with magnetic switches, however, 
care should be taken to use the correct capacity for re- 
placement, since the value of capacity changes the 
amount of current in the starting winding. 

On condenser-run motors, where it is desirable to 











Composition _ ; - 
6 to 800 Oxide film coating on foil elec- | Capacitor-start motors, theatre amplifiers, public ad- 


electrotinned brass. 


Applications 


MFD. trodes serves as dielectric. a dress systems, "A" eliminators, etc | he 
Paper 0.0001 to 500 | 120 to Cellulose dielectric, such as Kraft | Condenser-run motors, power factor correction, etc. 
MFD. 1600 Paper. Foil electrodes. Small types used for filter, by-pass and radio inter- 
eae re ference requirements. Sco 
Mica 0.000002 to 250 to Mica sheet serves as dielectric. | Radio receiving and transmitting equipment. Also 
1.0 MFD. 12,500 Foil electrodes. used as laboratory standards. Variable types used 
as trimmers. Suen = 
Ceramic 1 to 800 MMF. , 100 to Plates electroplated on ceramic | Fixed types used for compensating purposes to 
2000 dielectric. stabilize radio receiver circuits. Variable types 
= _____|_used for trimmer applications. ee 
Air 2.6-7 to 72 to 1500 | Air serves as dielectric. Plates are | Radio receiver tuning, ultra high frequency measure- 


ments, etc. 


keep the condenser and second winding in service at 
all times, oil-impregnated paper condensers are used. 
These are larger in size than equivalent electrolytic 
types and operate in conjunction with an autotrans- 
former which serves to raise the effective capacitance 
during starting. When rated motor speed is attained, 
a centrifugal switch is used to change the condenser 
taps, since the capacity needed to give symmetrical 
currents and good performance at starting is far too 
large to give correct conditions under normal loads. 

In one type of paper condenser, a thin kraft paper 
is employed as the solid dielectric and aluminum foil is 
used for the plates. The treating material, pentachlor 
diphenyl, is a synthetic, non-inflammable fluid having 
excellent insulating and dielectric properties. Rec- 
tangular units have cases made from thin sheet steel 
heavily terneplated to prevent corrosion. Double sol- 
dered seams assure a tight seal and freedom from 
leaks. The cases for cylindrical units, which are also 
tightly sealed, are made from 0.02 in. aluminum. Po- 
tentials range from 330 to 660 volts ac. for the rec- 
tangular types, with capacities varying from one to 50 
mfd. Cylindrical units are rated at 330 volts ac., and 
in capacities from 2.5 to 10 mfd. Both types are suit- 
able for continuous operation at any voltage up to 
and including 10 per cent above the rated values, at 
any frequency of 60 cycles or less. 


COMPACT TYPES ARE USEFUL 


NOTHER cylindrical paper condenser, of the oil 

filled, oil impregnated type, is available in capac- 

ities ranging from 0.5 to 10 mfd. and in voltages from 

165 to 460 volts ac. It is furnished in an aluminum 
(Continued on p. 72) 
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countered in their use, 
paper condensers (A) 
designed for auto radios 
are ruggedly construc- 
ted. For eliminating 
radio interference at its 
source, small, compact 
paper condensers (B) 
are widely used. 
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OMPLETE unit removed 
from its case. (A), com- 
pactness shows up to good 
advantage here. On the 
front of the molded ampli- 
fier base (trom left ro right) 
are: chassis plug, switch, 
volume control and photo 
tube cover. The threading 
knob is on the end of the 
motor shaft The curved 
gate, circular lamphouse 
and die-cast sound housing 
canbeseen. (B) Rear view 
shows remainder of the am- 
plifier base and tube line. 
Note sound filter system, V- 
belt drive, sprocket gears 


Simplilied, Inexpensive. 


Objective planning of the new, light 
weight, portable 16 mm. talking Movie- 
Mite did it. So, there is featured one light 
source rather than several, a new and highly 
eHective optical system and minimum number 
of parts. All, however, with notably 
generous use of the right materials for 
specific duties. Here are motors, controls 
drives, lamps, electrontubes, molded and 
laminated plastics, die castings, stampings 
screen machine products, wood, leather- 
ette, pressed wood, etc., etc. skillfully 
integrated within a single design 


EVERAL years of selling, producing and exhibit- 

ing industrial sound film programs of all types 

and sizes had revealed to us an important open 
space in the line up of existing sound film projectors. 
There was needed a projector for showings to small 
audiences. Why present an idea to one or two men 
on a fine large projector perfectly capable of putting 
on a good show for thousands! Obviously, we were 
overpowered for the job at hand, and overpowering 
doesn’t spell efficiency. 

For the benefit of the hard working salesman, our 
own as well as those of our clients, we determined to 
fill this open space with the most modern, inexpensive, 
compact, complete, smallest, lightest weight and sim- 
plest to use sound film projector that had ever been 
designed. 

We determined to make use of the most modern elec- 
trical and mechanical advancements and the latest of 
materials, to spare no reasonable cost, and to incorpo- 
rate in our projector every single feature which our 
wide experience in our own and other peoples’ projec- 
tion problems had shown us would be advantageous. 

Elements of a sound motion picture projector natu- 
rally fall into three divisions: electrics, optics and me- 
chanics. Electricity plays a vital triple function in a 
sound-on-film projector. It creates a source of light 
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BY WM. G. WILSON 
MOVIE-MITE CORPORATION 


for picture projection and sound, it makes possible the 
photo-electric conversion of a photographic sound 
track into electrical energy which is amplified and con- 
verted into sound energy at the loud speaker, and it 
provides the necessary motive power to operate the 
mechanism and its associated parts. 

The first design consideration is the source or 
sources of light around which everything else is cen- 
tered. The light source can truly be called the heart 
of the projector. You will note that we mentioned 
source or sources of light. In all existing sound pro- 
jectors there were two sources of light; one for pic- 
ture projection and another to provide light for scan- 
ning the sound track. We determined to use only one 
source of light, that is, to gather some of the unused 
and otherwise wasted light from the picture projection 
lamp and utilize it for the sound. This would eliminate 
one light bulb, its associated socket, wiring, shield or 
housing, etc. 


Choosing this single light source was the next prob- 
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lem, but now we had to deviate for a time and delve 
into optical design, keeping constantly in mind the re- 
quirements of our tentative ideas on electrical and me- 
chanical layout. 

In aiming at inexpensiveness, we wanted to use 
standard parts which manufacturers already had in 
quantity production. At the same time, we had deter- 
mined not to skimp on any element which would add 
to the ultimate performance of the unit. For this rea- 
son we did not try to save money on optics other than 
to keep the cost low by using parts already in produc- 
tion. With this in mind the optical manufacturers 
were consulted, specifications and samples were sub- 
mitted to us and the optical parts and lamps went to 
the bench for testing and decision as to light source 


asy lo Operate 


and final optical design. A very efficient set of stand- 
ard optical elements for picture projection was obtained. 
Sound optics were to be kept low in cost by utilizing 
a new idea of our own. Tests showed that this idea 
worked satisfactorily for the optical design. 

The light source chosen was new. As a matter of 
fact it was announced by the manufacturer while we 
were already testing several other lamps. We needed 
a small, highly concentrated, low cost lamp which 
would successfully burn mounted on its side for a long 
rated life, and we naturally felt that a large part of our 


ITERAL heart of the mechanism (A) is the single 

light source and associated optical system. The end 
of the projection lens can be seen at middle left. 
Behind it is the framing lever. Next to the right are 
the pressure and gate plates, the shutter, the con- 
densers, lamp, and reflector. Above right is the 
sprocket with its rollers and guides. Below it to the 
right is the snubber roller on its spring arm which 
absorbs the take up shock. Just under the arm is the 
lamp switch for turning the lamp off while rewinding. 
At lower right is the sound drum, the felt pad roller 
on the left, guide roller on the right and the com- 
bination die-cast sound housing, mechanical slit, lens 
mount. At lower left is the motor with the governor 
just under the perforated cover. (B) Extensive use of 
plastics of various kinds is reflected in this parts group 
(C) Top view with reel arms and film in place. 
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design problem was solved when the new lamp proved 
to be satisfactory. The lamp and optical systems were 
now definitely chosen, and they were laid out on the 
drawing board. 

Next came the layout of the mechanical elements. 
We had a good skeleton to build on; the light source 
and optics were fixed with only minor alterations pos- 
sible. This seemed like a very good time to post our 
list of objectives on the wall over the drawing boards 
with one extremely important underlined addition—ap- 
pearance. 

Molded and laminated plastics, die-castings, stamp- 
ings, screw machine products, wood, leatherette, pressed 
wood and many other materials were to be used to their 
best advantage. 

This was to be a sound motion picture projector, in 
the minds of most laymen, a highly complicated and 
rather fearsome piece of apparatus. Appearance had 
to be largely responsible for overcoming this mistaken 
idea. The average man, not the engineer, had to use 
this projector. Simplicity was one of our primary ob- 
jectives, and to be used to its fullest possibilities, the 
projector had not only to be simple to operate, it had 
also to look simple and inviting. 

The film path has a lot to do with appearance. 
Graceful curves for the film path add much to the 
looks of a projector and are made possible by correct 
placement of sprockets, rollers, etc. 


KEEPING NUMBER OF PARTS DOWN 


S' )ME sound projectors use as many as three sprock- 
ets, others use at least two, and for obvious rea- 
sons, we wanted to use only one. The top surface of 
this one sprocket was to be used as pull down and feed 
sprocket, the bottom surface as sound and take up 
sprocket, with the film passing directly from picture 
gate to sound take off. This was a radical departure 
from existing design and it offered great advantages in 
the elimination of one or two sprockets with all their 
associated guide rollers, bushings, shafts and gears. 
An additional advantage from the design standpoint 
was that the single sprocket pretty nearly had to be in 
one certain position. We didn’t have to waste much 
time in deciding where to put it. Fortunately this 
placement gave us a graceful film path. 

The sprocket drive came next. The shutter shaft 
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OVIE-MITE set 
up (A) and 
threaded for oper- 
ation. The screen 
baffle unit has been 
removed from the 
back door of the 
case and set up. The 
reel arms are in posi- 
tion, a ten minute 
film is threaded for 
showing. The lens is 
in approximate posi- 
tion and the case is 
tilted for operation. 
(B) Ease of thread- 


ing is an important 
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position was fixed by the picture optical system layout, 
and a simple spur gear train was utilized to transmit 
power from the shutter shaft to the sprocket. 

The ten tooth sprocket required a speed reduction of 
ten to one. The direction of rotation was correct for a 
three gear train, and the train was made up of a case 
hardened pinion cut integrally on the shutter shaft, 
driving a laminated plastics idler gear on an oil-less 
bushing; this idler in turn drives the die-cast sprocket 
gear. The use of a plastics idler between two metal 
gears keeps the gear train very quiet in operation. Oil- 
less bushings are die-cast in place for the shutter and 
sprocket shafts. The idler gear shaft is slightly mov- 
able for precise adjustment of individual gears and 
after adjustment is locked in place. A pulley groove 
is machined on the sprocket gear hub for driving the 
extension spring take-up belt. 

The third of our electrical elements then came up 
for consideration. The universal ac. and dec. feature 
was very desirable and required a series motor. The 
precise speed control necessary for good reproduction 
of sound called for governor control. The motor we 
chose has proved satisfactory in every respect, and 
again the choice of a standard design already in regular 
production made possible a manufacturing saving. 

Another money saving element was in the choice 
of a standard V-belt for which molds were already 
available. 

The outer end of the motor shaft protrudes through 
the governor and is in perfect position for carrying the 
inspection knob with which the projector is turned by 
hand to check for proper threading. 

sy this time the projector was rapidly taking shape. 
The sound optical system specifications placed the 
photo tube in perfect position to be enclosed entirely 
within the amplifier base. This was another radical 
departure from existing design and offered distinct 
electrical advantages as to better shielding, short photo 
tube leads and complete electrical insulation from the 
mechanical unit. 

The manifold advantages of die-casting began to 
show themselves. Every single mechanical and optical 
component was designed into place on the one main 
frame. Lens mounts, motor mount, supporting legs, 
bosses with cast in oil-less bushings, idler gear shaft 
boss, ball bearing housings for the sound filter, bosses 
for guides and stops and for mounting all the many 
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necessary parts are provided on the one casting. Natu- 
rally this turned out to be an intricate casting and 
undoubtedly meant many an interesting hour for the 
die maker; but remember, it’s all there. There’s just 
one of them in each projector, and the few machining 
operations necessary are done on a drill press. 

The amplified circuit was laid out, utilizing the 
latest type tubes and a permanent magnet speaker in 
a transformerless, universal line up. Four tubes be- 
sides the photo tube were necesary; rectifier, two 
stages of voltage amplification and the power output 
tube. The universal feature in which one side of the 
line is grounded to the amplifier chassis made it vitally 
important that the base be of insulated construction to 
eliminate possible shock to the operator. A molded 
plastics amplifier base with internal shielding was the 
obvious answer. 

It was quite easy to simulate molded plastics in our 
experimental models by having a skilled pattern maker 
build the amplifier base of hardwood. The internal 
shielding was experimentally accomplished by lining 
the wood bases with tinfoil, but as soon as we obtained 
our first samples from the plastics molders we tried 
another unconventional idea. We coated the interior 
of the molded bases with a thin film of metal by the 
metallizing process. We sprayed the first bases with 
molten lead, zinc, copper and aluminum. All worked 
satisfactorily as shielding so lead was chosen for its 
perfect bond and the fact that its lower heat of appli- 
cation had less tendency to warp the bases. 

To our knowledge this is the first application of the 
metallizing principle to a shielding of this type. Shield- 
ing is completed across the open bottom of the base by 
mounting the amplifier on a stamped steel plate within 
the case. 

Several experimental amplifiers were built and tested 
in determining the best layout of parts and circuit con- 
stants. For compactness in amplifier construction, all 
electrolytic condensers are grouped and furnished as a 
single unit by our supplier. A standard, high quality 
socket has been designed into the molded base. 

All external electrical circuits to the amplifier are 
made by connecting one chassis plug. This is a four 
prong plug, two prongs carrying the supply current 
and two the signal to the speaker. The two cords thus 
form a single unit terminating together in the female 
part of the chassis plug. The male part of the plug is 
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built into the amplifier. The advantages of this con- 
struction are: no broken prongs from an accidentally 
stepped on male speaker plug, no more possibility of an 
easily lost or overlooked single supply cord, no possi- 
ble shock from the female supply cord termination and 
no burnt out tubes or filter condensers caused by turn- 
ing on the amplifier without connecting the speaker. 

The die-cast pressure plate is held in place in the film 
channel of the stamped gate plate by a simple leaf 
spring and by a pin on the lever which slides the pres- 
sure plate up or down for framing the picture. There 
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are no controls to be operated in threading the gate. 
The film is merely slipped into the channel between 
the pressure and gate plates. 

The film gate completes the front part of the circu- 
lar drawn steel lamp house. The principle of the 
slightly curved gate can be demonstrated by putting a 
curl across the narrow dimension of a calling card, then 
curving it slightly longitudinally by pushing the ends 
toward each other and noting how the lateral curl dis- 
appears. A plane surface resists curling in two axes at 
once. Since troublesome film curl is always in a lateral 
direction or across the film, the longitudinally curved 
gate automatically solves curl trouble without resorting 
to delicate rollers or guides which might have a ten- 
dency to scratch the film. 

The intermittent mechanism has a one piece stamped 
steel shuttle which also is formed into two cam follow- 
ers and a pair of pivotal guides. In holding the num- 
ber of parts in the projector to an absolute minimum, 
we made many parts perform multiple functions. Thus 
the shutter shaft which carries the pinion gear and the 
V-belt driven pulley at the rear also carries the molded 
plastics cam at the front. The shutter is mounted on 
the cam. A flange on the cam and the shutter together 
act as lateral guides between which the shuttle operates 
against the cam. 

The cam is designed for a one to nine ratio; that is 
the film is moved down one frame in one-ninth of the 
cam’s rotating cycle. Maximum efficiency of screen 
illumination is thus attained by the short part of the 
cycle during which the shutter must cut off the light 
from the screen. The single cam also controls both 
up and down and in and out motions of the shuttle. 
This combination of a fast pull down to obtain maxi- 
mum light and single cam control for all motions of 
the shuttle is made possible by holding the two espe- 
cially shaped follower surfaces against the cam by 


DECEMBER 1940 






means of a simple U-shaped spring. The shuttle op- 
erates on a pivotal slide at the rear. This pivot is die- 
cast on the main frame, an oil-less bushing being fitted 
between the boss and the shuttle. The combination of 
cam followers, cam, pivot and film gate is especially 
designed so that the shuttle teeth follow the exact mo- 
tion of the film through the gate in the pull down 
stroke. The points go straight in, follow the curved 
gate down, lift slightly and pull out. This lift before 
the pull out and the following action of the shuttle 
points make the projector very easy on film with an 
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| NTERMITTENT motion parts 

(A) in relationship. Molded 
cam with a shutter mounted on 
it, the shuttle, the pivotal slide 
bushing and the U spring seen 
in approximate relationship. 
Note how the flanged cam and 
the shutter act as guides for 
the shuttle. (B) Shutter shaft 
assembly with die-cast V-belt 
pulley, the integral pinion 
gear, shutter shaft, cam and 
shutter assembled. (C) Sound 

drum and filter assembly. 





exceptionally steady picture. A double point on the 
shuttle satisfactorily projects even quite worn or dam- 
aged film. The plastics cam action against the steel 
shuttle is exceptionally quiet in operation. 

A die-cast housing at the sound take off serves as a 
combination lens mount, mechanical slit, film guide and 
mount for the spring arm which holds the pad roller. 
This housing adds to the simple appearance of the pro- 
jector since all that is visible at the sound take off is 
the housing itself, the pad roller and a guide roller. 

One of our most difficult problems was designing 
the sound filter sytem. This filter must impart an 
absolutely smooth motion to the film at the sound 
scanning point by filtering out the intermittent motion 
imparted to the film at the picture gate, the flutter 
caused by the action of the sprocket teeth and any 
other disturbances caused by bad splices, curled film, 
voltage surges, etc. 

An inertia fly wheel is the best method of filtering 
out the uneven motion. However, an inertia member 
driven by a spring such as an S shaped loop of film, 
shows a fatal tendency to oscillate unless suitable damp- 
ing is applied. Many thousands of dollars have been 
spent in research departments on innumerable devices 
for accomplishing this damping. Several good meth- 
ods are known but they require extremely accurate 
and complicated machine work and construction and 
were thus out of the question for our use. Our final 
design applies a hitherto unused principle to sound 
filtering. It is hard to conceive how anything could 
be simpler or more inexpensive, and best of all, it works 
very successfully. 


HREADING the Movie-Mite is extremely simple. 

The film is pushed edgewise over the sprocket teeth 

and is locked in place by a self-operating, automatic 
(Continued on p. 84) 


















OLTS, nuts and screws as made of silicon- 
bronze rod for resistance to weather and acid 
corrosion. 


Those basic raw materials of which various 
component parts are formed may spell the 
success or failure of many a product when 
the test of performance in the hands of the 
user is met. Some products must meet worse 
operating conditions than others but, wher- 
ever adversity is probable, anticipatory 
provisions are the obligation of the en- 
gineer-designer specifier. 


[LL YOUR product be called upon to operate 

under any adverse conditions? Since it is ob- 

vious that products designed for operation 
under what may be termed normal conditions (such as 
are found in offices, many kinds of factories and some 
household services) are quite likely to give trouble if 
the conditions under which they must operate are, for 
any reason, different from the normal two questions 
arise, (a) What may be considered to be adverse con- 
ditions; where will they be found? and (b), What can 
be done about them? 














































UN ssua 
ye [TT 
Ai 








Min 


Assembly-Materials lo Meet 


A listing of the more common points of adversity 
with indications of their importance follows: 


Moisture. 


Most general of these adverse conditions 


is moisture as it may be developed either by high hu- 
midity or by direct dripping or spraying of water onto 
the product. The result of excessive moisture is rust 
or corrosion. Corrosion of parts means unsatisfactory 
functioning, early deterioration and, in the case of wind- 
ings, breakdown of insulation. Moisture also causes 
tarnishing or rusting of bright metal parts which are 
subject to its corrosive action. Even when such results 


TYPICAL ALLOYS TO MEET ADVERSE CONDITIONS 
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| Cherecteristic | Fabricated 
Nature | Alloy | monies Resistant to yo 3 Typical Applications 
a poe Gasoline 
Alcoho High Temperature 
| Stainless- | Iron Ammonium Chloride Kerosene Brazing Air Conditioning Milk Separators 
Steel Chromium Ammonium Nitrate Milk Drawing Aircraft Mine Equipment 
Lt = Aniline Nitric Acid Machining Bolts and Nuts Oil Burners 
Calcium Chloride Soap Soldering Bottle Fillers Pasteurizers 
Ferrous | Nickel- | Iron Carbonated Water Sodium Chloride | Spinning Can Washers Rivets 
Steel Chromium Coffee Sodium Sulphate | Welding Evaporators Turbine Parts 
Nickel Copper Sulphate Tannic Acid 
Crude Oil 7 
lron ’ : 
| Copper- | Copper a oe oe Kitchen Cabinets Range Boilers 
| Steel | Chromium cacti Dr i Weldin 3 | Oil Refineries Ventilating 
on Phosphorous diy Bak re es 8 oo Systems 7 
Acetic Acid Soda Pulp : Bolts and Nuts Tanks 
Silicon- | Copper Copper Nitrate Tannic Acid veniee —— | Cable Clamps Valves 
Bronze Silicon Copper Sulphate Zinc Chloride Me hein Pp 3 | Pickling Vats Water Boilers 
Lactic Acid __ ae _ 8 Piston Rods _ a : 
| Tin- or Acetic Acid Soda Pulp Digestor Tanks Vats 
Phosphor | Copper Copper Nitrate Tannic Acid Casting Stamping | Pump Linings Valve Seats 
| Bronze Tin Copper Sulphate Zinc Chloride Machining Welding | Springs Valve Stems 
a8 | / _ Lactic Acid 1 fee ee ___| Tanks - Welding Rods 
os Cant Niieliten Automotive Parts Kettles 
Cupro- Copper | Acetic Acid Sulphuric Acid Dr ae cate 3 | Bolts and Nuts Meters 
Nickel Nickel | Copper Sulphate Zinc Sulphate F : te 3 Weldine Condenser Tubes Pump Valves 
= at a i oo einS | Heat Exchangers _ Refrigerators 
, Copper ae Drawing Spinning | Aerial Tips Springs 
| oe Nickel — Tarnishing Forging Stamping | Bathroom Appl. Tableware 
Zinc Machining Welding | Lighting Fixtures 
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may not actually affect the operation of the product 
they certainly do injure the appearance and, in the 
case Of household and office devices and appliances, 
appearance is of vital sales importance. 

Motors may be wound with insulations that are re- 
sistant to the action of moisture and fumes and their 
frames so constructed as to exclude the entrance of 
water so that, from the product manufacturer’s stand- 
point, protection of the motive power depends upon his 
supplying the motor builder with complete and detailed 
information as to the possible presence of moisture in 
the atmosphere in which the motor is to be used. Pro- 
tection of the parts of the product must be attained 
by the selection of resistant metals, or by the applica- 
tion of resistant coatings to otherwise non-resistant 
metals. 

Oil, which must be employed for the lubrication of the 
product, should be restricted from falling upon any 
parts of the product in which such lubrication is not 


required. Surface oil is in itself non-detrimental to 
most metals but it is a great collector of dirt and dust 
which, if carried into the running parts by “creepage” 
of the oil will produce undue wear and will negative the 
beneficial results of the lubrication. 

From the standpoint of appearance, oil on any ex- 

terior parts of products is most unsightly and the dirt 
which it collects further adds to the unpleasing appear- 
ance. Protection against the ill effects of superfluous 
oil is largely a matter of design which will prevent the 
escape of oil from lubricated elements but the elements 
themselves, with which the oil will come in contact, 
should be carefully investigated since oil is corrosive 
to certain elements. 
Heat, in a motor, has the injurious effect of causing 
deterioration of the insulation applied to the windings. 
This condition is a matter for the motor manufacturer 
to take care of and he can adequately do so if he is 
fully informed of the conditions that will be encoun- 
tered. In products, an adverse result of high tempera- 
ture is that of discoloration of the finish on the product 
which, while not actually interfering with the opera- 
tion, will render the appearance objectionable and con- 
stitute serious sales resistance. Extreme temperatures 
may also cause flaking and scaling of metal parts thus 
indicating the selection of heat-resisting metals. 

Spring parts are often directly affected by high tem- 
peratures since continual flexing under such conditions 
will cause the spring metal to lose its elasticity and 
soon become worthless. Springs should therefore be 
selected of a metal which is designed to maintain its 
flexibility under abnormal temperatures.* 

Vapors and Fumes will have a corrosive effect upon 
metals unless those are selected which are non-corro- 
sive to the particular vapor or fume to be encountered. 
Such vapors may be of either an acid or an alkaline 


* See “How to Get Springs That Satisfy,” ELecrricaL MAN- 
UFACTURING, July 1939. 
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nature and certain metals which are resistant to acids 
may be read.ly affected by alkalies and vice versa. Since 
it is impractical here to list all of the possibly deleterious 
vapors and fumes, it is best to submit to the metal manu- 
facturer full data regarding the conditions under which 
operation may be carried on so that he may advise as 
to the best type of metal to be recommended for each 
individual case. 

Applications requiring special attention to product 
protection against this adverse condition will be fond 
in chemical plants, dye houses, paint factories, lacquer- 
ing establishments, gasoline plants and stations. 
Vibration. Many products are called upon to operate 
under conditions where there is an excessive amount 
of vibration. This may be due to vibration set up in 
the machines themselves or it may be imparted to the 
product by vibration of the machine or appliance upon 
which the product is used. To avoid the adverse effects 
of vibration it is necessary that all parts of the product 


Adverse Operating Conditions 


be so fastened together that they will not work loose. 
This is accomplished by the use of lock nuts and wash- 
ers, by riveting, brazing, and by welding. The latter 
method is widely employed when conditions permit but 
the possibilities of welding are governed by the metals 
used and this matter should be carefully checked up 
with the metal supplier before welding is attempted. 
Metallic and non-metallic parts of course cannot be 
welded together so that some form of screws or nuts 
and bolts must be employed and these should be of the 
locking nature. 

Outside conditions. Weather conditions must be 


OTTLE filler and crowner of stainless steel 
for protection against corrosion, dirt and 
contamination. 







































































































DIAPHRAGMS, 
tools, springs 
and small parts made 
of nickel-steel to 
meet operating ad- 
versities. 





given consideration in connection with any product 
which is to be employed out of doors. Not only must 
the adverse conditions set up by rain, snow and sleet, be 
guarded against but also, in many cases those due to 
excessive temperature and the presence in the air of 
salt as is common in all localities located near the sea 
shore. Salt air is particularly corrosive to ordinary iron 
and steel and also to the surface appearance of materials 
which are not necessarily mechanically injured by its 
action as in the case of copper and brass. In many cases 
weather protection may be provided by the employment 
of certain types of coatings applied to metals which 
would otherwise be affected by out-of-door conditions. 

The adverse conditions having been thoroughly under- 
stood as applying to any particular product, the manu- 
facturer is then in position to select such component parts 
as will be of a nature to resist their undesirable action. 

In the selection of motors and controls to meet such 
conditions, the matter must be left in the hands of the 
motor and control manufacturer. These can be obtained 
to meet practically all kinds of adverse conditions* but 
the manufacturers cannot supply such equipment unless 


they are fully advised as to the conditions. 


In the production of products to operate under ad- 
verse conditions, a primary consideration is that of the 
metals from which they may be manufactured. The 
choice of such metals must be based not only upon the 
ability of the metals to resist the particular condition 
applying but also upon the possibilities of welding of 
the metal and upon the readiness with which it may be 
machined. 

Resistance of elements of the product may be obtained 
by the use of metals which are in themselves resistant 
or, for considerations of weldability, machining or cost, 
methods may be employed by which non-resistant metals 
may be rendered resistant by the application of coatings 
superimposed by painting, enameling or electroplating. 


HOSE various types of metals that possess resistant 
properties may be considered under two classes, (a) 
the ferrous and (b) the non-ferrous. Of the ferrous 


*See “Motor Controls for Adverse Conditions,” ELECTRICAL 
MANUFACTURING, April 1939. 
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metals most generally employed are the stainless steels 
and the heat-resisting steels. 
Stainless steels are ferrous alloys containing from 10 
to 18 per cent of chromium and small percentages, 
usually less than one per cent each of carbon, mangan- 
ese, silicon, phosphorous, or molybdenum. The exact 
proportions of these ingredients will vary with the par- 
ticular grade of steel, and all steels do not necessarily 
contain all of them, since a preponderance of one or more 
ot these lesser elements renders the steel particularly 
suitable for different applications. This indicates that 
the steel manufacturer should be consulted in the choice 
of the steel best suited for the specific purpose. 


WIDE USEFULNcSS OF STAINLESS 


TAINLESS and _ heat-resisting steels are resistant 

to many kinds of acids and alkalies and are non- 
scaling at temperatures up to 1250 deg. F. (677 deg. C.) 
or, in some grades, much higher. It should be under- 
stood that the data here given, and in the accompanying 
table, do not apply equally to all types of stainless steels 
but that each type, of which there are many, will possess 
its own specific characteristics which, in a general way 
correspond, but which will vary in detail for each type. 
So also do the physical properties of stainless steels vary 
in the different types. Thus, some yield to annealing 
and tempering, others do not. Some are hardening and 
others are not. Their machining properties vary from 
fair to good and nearly all grades may be easily welded. 
Nickel-steels form a second class of stainless steels 
to which, in addition to the iron and chromium composi- 
tion, a percentage of nickel is added, varying from 8 
to 14 per cent. The addition of nickel renders the steel 
resistant to atmospheric conditions, organic and food 
acids, nitric acid and general oxydizing agents. These 
steels are not however resistant to mineral acids. The 
tensile strength of chromium-nickel stainless steel is 
nearly twice that of mild steel when fully annealed. It 
cannot be hardened by heat treatment and is non-mag- 
netic. This type of steel may be obtained in high finishes 
qualifying it for use in the construction of store and 
restaurant finishes and of domestic utensils. In the for- 
mation of many utensils, this steel may be readily spun 
to desired form while other designs are made by draw- 
ing although all stainless steels require more power and 
stronger tools for this purpose than do ordinary steels. 
Stainless steels find a multitude of applications in the air 
craft, automotive, agricultural, chemical, meat, dairy 
and food packing industries. A number of types of 
stainless steel are suited to service at temperatures rang- 
ing as high as 2000 deg. F. (1093 deg. C.). 
Copper-steel is a steel alloy combining corrosion re- 
sistance with high tensile strength. In this steel a cop- 
per element is introduced in conjunction with chromium, 
phosphorous and other elements. Copper-steel is em- 
ployed for the construction of passenger and freight 
cars, buses, tank cars, for ship building and in general 
what may be considered as the heavy outside construc- 
tion work. Its resistance to atmospheric corrosion is 
from four to six times as great as that of plain steel 
while its tensile strength exceeds that of mild steel by 
fifty per cent. It may be fabricated by hot pressing, cold 
forming and all types of electrical welding and may be 

(Continued on p. 86) 
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When Underwood Elliott Fisher engineer- 
designers tackled that organization’s existing 
line of electrically-operated adding me- 
chines as a re-design project, they found 
experience to be a superb teacher. So 
building upon the good, and less favorable, 
aspects of past models a new product was 
evolved—superior to its predecessors. 


DDING machines that are designed for many 

years of service require the best in materials, 

workmanship and finishes. Such equipment 
must remain pleasing and virtually undated in appear- 
ance throughout its useful Ife. 

A re-design of such a product must therefore in- 
clude mechanical improvements to assure efficiency and 
utility throughout a relatively long period of usefulness, 
and that interior and exterior design which will long 
encourage customer acceptance. Quietness of opera- 
tion is an important factor in view of the tendency 
toward lower noise levels in offices. 

The general design must be easily adaptable to many 
standard and special models and to changes in customer 
demand and progress of the art. A machine which 
employs the touch system of operation cannot be 
changed radically in the method of operation without 
influencing the teaching of office routine and the obso- 
lescence of a great amount of office equipment. 


OBJECTIVE DEFINED FOR ACCOMPLISHMENT 


ECISION to redesign our portable electric adding 
machine was the result of two major influences: 
The present trend toward modern styling of office ma- 
chines, and proposed changes in mechanism and con- 
trol sufficient in merit and number to warrant a re- 
design. The accumulated ideas for product improve- 
ment affected all major components of the machine and 
included the following objectives : 
Improved mechanism for machine noise reduction. 
Motor inside of case. 
New motor suitable for enclosed application. 
Increased sensitivity and better mechanical opera- 
tion of the electric contact governor. 
New electrical circuit for motor and governor with 
increased contact life on direct current. 


Re-Designed For 


BY WALTER A. ANDERSON 


CHIEF ENGINEER 
UNDERWOOD ELLIOTT FISHER COMPANY 


Modern appearance of conservative yet lasting de- 

sign features and values. 

Durable and pleasing finish. 

Reduced production cost. 

Smoother running; effortless operation with lighter 

touch. 

In order to follow this re-design and the scope of 
the problems involved, it is necessary to consider first 
the hand operated adding machine and its conversion 
to other models. This model is our basic machine. It 
is produced in four, six, eight, ten and eleven column 
models with five inch carriage. These models, with 
different cases, carriages up to 18 in., and additional 
devices for specialized applications, are produced in 
over 25 different types of hand operated machines. 

As derived from this, our basic portable electric ma- 
chine is the most popular model and offered the sub- 
ject of the re-design. This machine consists of the basic 
machine modified in mechanism and case for the ex- 
ternal application of the universal motor, reduction 
gear, motor bar control levers and the electric contact 
governor unit which controls the motor speed. This 
electrically operated machine is produced in most of the 
models mentioned above and also in many specials. 

In the re-design of the electric machine it is evident 
that the first step must be a re-designed basic machine 
for standard electric models and electric models of spe- 
cial function. In order to provide for an enclosed 
motor and reduction gear, it is necessary to widen and 
lengthen the base. Since changes in base dimensions 
are not required for hand operated models, it was de- 
cided to confine the re-design to the electric model 
with basic machine improvements included in a re- 
design of the manual model as a separate, though inter- 
locking, problem. This discusson is confined to the 
essentials of the re-designed electric model with five 
inch carriage. 
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drive link and be forced out of the bearing hole into 
the wide slot in the center of the link. Pressure on 
machine parts is relieved before it becomes excessive. 
When a machine is purposely locked up and the relief 
of pressure occurs, interfering parts usually assume 


\X/ITHOUT space penalty, in goes the 

motor under the machine housing 
from its previous ungainly, tacked-on, loca- 
tion (A) outside while careful engineering 
f individual functional assemblies makes 
the new product (B) a truly quiet one 













Machine improvements, being numerous, for the 
most part are described briefly. Steel stampings lend 
themselves most readily to adding machine construc- 
tion and parts are so processed unless otherwise speci- 
fied. The thought of noise reduction was carried into 
each machine change and played a prominent part in 
the overall re-design. 





Few changes, other than increases in width and 
length, are made in the machine base. Reinforcing 
ribs on the underside are made larger in cross section 
and skirts at the sides and ends are made deeper for 
additional rigidity. After consideration and trial of 
other materials, the use of grey iron castings is con- 
tinued, due to satisfactory costs at our volume, sound 
absorbing qualities and rigidity for the maintenance of 
machine adjustments. 


PLANNING THE MAIN DRIVE 


E-DESIGN of the main drive link, most novel 

change, is important from the standpoint of ma- 
chine safety. The drive link, a crescent shaped blank 
of spring steel, connects the drive arm of the gear 
reduction unit to the oscillating arm of the main shaft. 
\ narrow slot is cut in the drive link from the bearing 
hole to the outside edge of the blank at the drive arm 
end. A wide slot runs down through the blank for 
about two-thirds of its length. A hardened steel bear- 
ing on a stud in the drive arm is held in the split 
bearing hole during normal cycling of the machine. 
The bearings in this linkage are lubricated by an ad- 
hesive oil applied after assembly. If the machine locks 
up during operation, due to some unusual circumstance, 
the steel bearing on the drive arm will spread the split 
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their normal positions while the motor completes one 
cycle of the drive unit. On the next cycle, figures al- 
ready listed are entered without error in addition, 
subtraction or credit balance. Protection against 
burned out motors is afforded as the motor is free to 
run independently of the machine during a lock up. 
This unusual operation naturally causes the operator to 
shut off the machine, should it fail to release itself. 
The linkage for locating the adding wheels in either 


the add or subtract positions formerly had three eccen- 
tric bearings for providing sufficient travel. The ac- 
tual travel was governed by stationary stops. The con- 
trol linkage is now designed for a fixed travel, with 
one eccentric bearing provided for close adjustment 
and two eccentrics and the stops removed. Fewer 
parts are required, adjustment is easier and noise pro- 
duced by the adding wheel section striking the stops 
is eliminated. The reciprocating cam for locating the 
adding wheels in the add or subtract positions is re- 
designed for harmonic motion. All points of noise pro- 
ducing impact formerly occurring in the linkages for 
controlling addition, subtraction and totalling are dis- 
pensed with. 


CUSHIONED MACHINE ACTIONS 


HOSE blanks which release the hammers for the 

imprint have a silent stop consisting of a steel 
plate on which a strip of fabric reinforced synthetic 
rubber is riveted. A new cam is located in front of the 
hammer catch. When the spring actuated catch moves 
forward to engage and hold the hammers in position 
for striking the type, its motion is retarded. A blank, 
having sufficient spring to prevent heavy impact, is 
provided as a stop. The cradle which returns the 
hammers to striking position stops against a flat steel 
spring. 

Camming action is provided for type aligner con- 
trol. The ribbon lifts, which raise the black and red 
ribbon for the printing of red sub-totals, totals and 
credit balances, now have a retarded motion. The in- 
dex spacer mechanism, required on a ten key machine 
to enter listed figures in their proper column, has a flat 
steel tension spring which acts as a shock absorber. 
Considerable noise reduction in the printing mechan- 
ism is effected by these changes. 


MAEN behind the new Underwood Sundstrand; 


R. Johnson, Experimental Engineer; M. H. 


Griswold, Design Engineer; D. S. Sammis, Works 
Manager, and W. A. Anderson, Chief Engineer. 















The restoring action, consisting of a rocking cam 
attached to a reciprocating combination of sliding lev- 
ers serving to remove listed figures from the machine 
after entry on the tape, is entirely redesigned. Mo- 
tion is decelerated on the return stroke and camming 



















































action provided at two points of impacting contact 
with other parts in the restoring mechanism. The re- 
peat key, which blocks out the restoring action in order 
to repeat listed figures or multiply, requires fewer 
parts for operation with the new restoring device. 

Round cold drawn steel main shaft bearings, riveted 
to support blanks, are substituted for cast iron bearings 
to save space and cost and for longer bearing life. 


STAMPINGS FOR CASTINGS 


IGHT and left main shaft oscillating arms formerly 

consisted of one iron casting and one_ blank. 
The casting was keyed to the main shaft. Key slots 
in the cast iron sometimes enlarged throwing the right 
and left oscillating arms out of alignment. The new 
oscillating arms are blank formed U shaped at the 
main shaft end and pierced for the kevway and shaft. 
Two blanks and several machining operations are 
eliminated, misaligninent is avoided and much needed 
space acquired for the motor and gear reduction unit. 

The subtract key, total key and motor key are Y 
shaped blanks, having two legs in the guide plates 
instead of one, to prevent twisting. These three mo- 
torized keys perform six functions which include addi- 
tion, subtraction, non-adding, sub-totalling, totalling 
and credit balance totalling. The compact grouping 
and light action reduces hand travel and increases op- 
erator speed and accuracy. 

The new back spacer key will not stall the machine if 
held down during machine operation. This key is au- 
tomatically restored when used for multiplying. Spe- 
cial attention paid to spring tension on all key mechan- 
isms resulted in lighter key action for this keyboard. 

The keyboard lock lever, which automatically pre- 
vents the listing of additional figures after the machine 
has started its cycle, is counterbalanced by two opposed 
springs, which prevent impact at either end of its 
travel. Number key slots in the keyboard bottom plate 
are partly encircled by U shaped slots. When a num- 
ber key is depressed, the notched key strikes the end 
of the U section, which is springy because of the U 
slot. Ringing sounds from number key action do not 
occur in this construction. 
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The oil drip pan lined with sound absorbing cloth, 
ordinarily tightly assembled with screws to the under- 
side of the machine base, now rests on small coil springs 
inserted in holes in the base. Shoulders on the screws 
serve as guides. Since no solid contact exists, the drip 
pan produces no sounding board effect and one more 
point of potential sound amplification is eliminated. 
This is notable in office machines. 

Spring steel U shaped blanks are interposed between 
the washer covered rubber feet and the machine base, 
forming a spring suspension rubber foot assembly effec- 
tive in reducing the transmission of vibration to the 
desk top. 

The case rests on flat springs mounted on the top 
of the base at the corners. Dowel pins hold the case in 
position. Two shoulder screws, with coil springs next 
to the heads, pass upward through the base into 
threaded inserts molded in the case. The case, with its 
base band overhanging the base, is suspended between 
the flat springs and the coil springs. Stops are molded 
on the inside of the case and the coil springs are short 
enough to sufficiently limit the upward and downward 
case movement. The case is lined with saturated 
sheathing felt for sound absorption. This method of 
case support minimizes the transmission of machine 
vibration to the case. 

Decibel readings taken with a noise meter are shown 
in the accompanying table. They indicate an average 
noise reduction in the new machine equal to 6 deci- 
bels. A reduction of 6 decibels may be interpreted in 
a number of ways. However, we estimate a noise 
decrease to the ear of 65 per cent. 

Nickel plating of machine parts has been replaced 
by cadmium plating, resulting in quieter operation due 
to the lubricating characteristics of cadmium. Bene- 
fits are also derived from its corrosion resistance and 
rust prevention qualities. Plating costs are not mate- 
rially reduced, but production is greatly accelerated due 
to the use of the high current density possible in cad- 
mium plating. 

The new five inch carriage contains a noise reducing 
platen assembly composed of a longitudinally slotted 
tube of aluminum lined with sound absorbing paper. 
The conventional rubber platen fits over the aluminum 
tube and heavy steel end caps are press fitted into the 
ends of the tube. Ringing sounds set up by type im- 
pact, usually associated with metallic cored platens, 
are absent from this construction. The platen shaft 
is slotted lengthwise to hold a staked in music wire 
spring. A form in the spring engages a keyway in one 


OTE the spectacu- 

larly efective im- 
pression of poised effi- SLOT 
ciency andspeedcreated \ DRIVE LINK 
by the form of keys, 
type of lettering and 
unobtrusive outlines of 
the housing (A). This is 
the new = split 
link, (8) described in 
the accompanying text, 
for machine and motor 
protection. 
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platen end cap to permit turning of the platen by the 
use of either of the carriage knobs which are set screwed 


to flats on the platen shaft. Two side covers, drawn 
in One piece and cut in half to make the two parts, are 


provided with tapped lugs riveted to the insides for 
assembly to the blanked carriage frame. Attaching 


screws are inserted from the inside of the carriage 
frame side walls. 

The paper roll holder accommodates two widths of 
rolls, also bank deposit slips. The paper tear plate is 
made part of the carrige assembly instead of being 
mounted on the machine frame. It may be lifted for 
easier insertion of paper and normally acts to clamp 
the paper to the platen for prevention of paper slap. 
The tear plate is located farther to the rear and casts 
no shadows on the paper, thus increasing visibility. 

Paper feed up and ratcheting actions are simplified 
by the use of blanks instead of parts machined from 
square or round bar stock. Lighter parts and a larger 
ratcheting roller are effective in reducing noise. The 
generally simplified carriage construction results in a 
reduction in the number of parts and lowered costs. 


MOTOR AND DRIVE DETAILS 


HE new case and base proportions require an un- 

usually narrow motor. The motor is used for inter- 
mittent service. Enclosure of the motor inside of the 
case calls for special attention to temperature rise and 
to lubrication between normal contract service calls. 
Development work by two motor suppliers made two 
motors available which are highly satisfactory in all 
requirements. Both motors are of the series or uni- 
versal type, and develop 1 /20 hp. at 3250 rpm. They 
have die cast aluminum alloy frames requiring no fin- 
ishing. One motor has porous bronze bearings with 
spiral grooved shafts of increased diameter and oil 
retaining reservoirs, forming a recirculating oiling sys- 
tem. The other motor has grooved babbit lined steel 
bearings, same shaft diameter and large cartridge type 
oilers. Both motors have adequate facilities for long 
periods of lubrication. 

Research by the manufacturers on commutators and 
brushes has resulted in improved commutation which is 
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HE old and new. Distin- 

guished accomplishment 
in external re-design is an 
accurate tell-tale of more 
basic engineering and per- 

formance achievement. 


reflected in the reduced brush noise, long commutator 
and brush life and the lack of radio interference asso- 
ciated with these motors. One of the motors employs 
a new insulating material between commutator bars. 
This material wears at the same rate as the copper, 
making undercutting unnecessary. 

The elimination of motor side plates permits the air 
circulation required for the enclosed motor. Since a 
glossy black enamel finish on side plates and frames is 
not required, a lower cost was established for these 
motors, notwithstanding the improvements described. 

The governor which centrifugally actuates the tung- 
sten governor contacts is re-designed. The governor 
disc, formerly a steel turret lathe part requiring several 
operations, is now blanked and formed. The governor 
weight, attached to a flat phosphor bronze spring, now 
imparts straight line impulses to the movable contact 
feather by means of a new plastic plunger. The gov- 
ernor impulses are constant in amplitude and the con- 
tact openings uniform regardless of motor speed, re- 
sulting in even machine cycling speed. Previously, the 
governor impulses increased in force as the maximum 
motor speed allowed by the adjustable governor setting 
was approached. While the operation was generally 
satisfactory, the resultant effect of the changes on ma- 
chine operation are worthwhile for the noise reduction 
obtained through uniform motion of the machine 
mechanism. 

The gear reduction unit with die cast aluminum al- 
loy housing and built in clutch conforms in width to the 
narrow motor and replaces a cast aluminum housing. 
Two bronze bearings instead of one are provided for 
the worm gear shaft. This unit is enclosed in the ma- 
chine case, thus obivating the cost of sanding and 
enameling. The die cast process effects a saving in the 
cost per casting, but many of the original machining 
operations are necessary, due to the number of accurate 
working surfaces required. 

A new electrical circuit for the motor and governor 
employs two capacitors in a single container, a power 
resistor and a small wire wound molded resistor. 
Tungsten contacts of the highest purity available are 
used. No transfer of contact material is experienced 
on ac. and transfer on de. is definitely negligible. Radio 
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NOISE LEVEL CHARACTERISTICS 
OF OLDER AND NEW MODELS 





Standard 
Portable New 
Electric Quiet 
Model Model 
| decibels decibels 
Keys 65 Fy 
Idle Stroke, Repeat 77 69 
Mixed Figures, Full Capacity | 79 75 
All 5's 79 74 
Sub-Totals, Repeat 79 75 
Repeat Item 77 70 
Total Stroke 80 74 
All 9's listed 80 75 
All 9’s, Sub-Total 80 76 
Correction Key 75 66 
Repeat with 5 Figures 79 74 
Platen Ratchet Noise when in- 
serting Paper 72 68 
Regular Operation 78 72 





Average 





interference common to circuits of this type is reduced 
to a marked degree by the components employed against 
metal migration. Machines that must be operated in 
proximity to radios are equipped with a_ suppres- 
sor unit of our design which assembles underneath the 
motor. Radio interference is eliminated without de- 
tracting from the effectiveness of the basic circuit 
against metal transfer. The motor bar operated switch, 
of our own standard design, is so located in the circuit 
that the conventional off and on switch is not required. 
The heavy rubber insulated trailer cord with molded 
rubber attachment plug is anchored to a_ bracket 
mounted on the underside of the machine base by a 
strain relieving rubber bushing molded in the cord. 

A new color-coded plastic molded terminal block with 
terminals molded in place is located on the underside 
of the base for connecting the color-coded wiring. The 
ends of all wires are provided with eyelet terminals 
assembled by punch and die. A blanked and formed 
cover plate for the terminal block removes all possi- 
bility of accidental contact with the wiring by the op- 
erator. 

In the re-design for improved appearance, the case 
was first considered. Before the advent of modern 
styling, this case was believed to be close to the ulti- 
mate in case design. It represented the summation of 
design changes for improved lines over many years. 
The complexity of the basic machine mechanism and the 
diversity of models ultimately required, also made radi- 
cal changes seem inadvisable. 

Carrying the thought of modern styling modified in 
the interests of simplicity and adaptability, the usual 
sketches, drawings and models were made. The mate- 
rial is black molded plastic of relatively high impact 
strength. 

The height of the new case is reduced and the width 
and length increased, permitting more flowing connect- 
ing lines. These changes also eliminate the vertical 
tendency and accentuate horizontal mass, with the prac- 
tical advantage of providing much needed space for the 
inclusion of the motor, reduction gear and electric con- 
tact governor inside of the case. The projecting base 
band is finished in dull black wrinkle enamel for con- 
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trast with the smooth black surface and lends an ap- 
pearance of stability. Wrinkle finished skirts on the 
corners of the machine base casting cover the spring 
suspension rubber feet and emphasize solidity. 

The new carriage is reduced in height in conformity 
with the reduction in case height. Sidewalls and side 
covers are made to harmonize with case contours. The 
side covers are wrinkle finished and offer additional 
contrast to the lustrous black case surface. Screw 
heads are eliminated from the exteriors of case and 
carriage. The carriage knobs of black plastic have 
molded-in bushings of stainless steel. The ends of the 
knobs are designed to receive an ornamental stainless 
steel washer, formed in concentric steps and forced into 
place when the plastic material is hot. All visible 
metal parts of the carriage are made of polished stain- 
less steel or are electro-plated and polished. 


SOMETHING NEW IN KEY FORMS 


parieten number and motorized keytops of molded 
cellulose nitrate, force fitted to the key stems, 
offer a uniform appearance and consolidate our basic ten 
key keyboard into a compact unit. The black molded 
plastic keyboard cover, raised to encircle the bases of 
the keytops, leaves no open spaces and assists in the 
appearance of compactness. Narrow strips of polished 
stainless steel trim are placed in vertical molded-in 
grooves and formed over the edges of the keyboard 
cover. This keyboard is easier to keep clean than the 
conventional type with round keytops mounted on 
visible key stems. 

The column space indicator plate is made of black 
sheet plastic, blanked and pierced. Vertical slots are 
milled for ornamental polished stainless steel strips. 
The strips are blanked in one piece in the form of a 
grid and formed over the plate at top and bottom. The 
top of the indicator plate is held inside of the case open- 
ing by two lugs molded in the case. The bottom of the 
plate is clamped by a blank held by a screw in a case 
insert. The polished stainless steel grid serves a dual 
purpose: to separate the column spaces and strike the 
final note in the styling of the case. It will be noted 
that reflecting metal surfaces have been used where 
etfective but otherwise avoided. 

The new molded plastic case has a larger keyboard 
opening to accommodate specialized and future models 
requiring additional operating keys. The substitution 
of molded plastic for cast aluminum greatly reduces 
machine noise amplification and weight. Seventeen op- 
erations comprising grinding, sanding, polishing, spray- 
ing, baking and rubbing were formerly necessary to 
obtain a high gloss finish on the aluminum case. Con- 
siderable cost reduction is effected with the new case, 
since the only finishing operations are those required by 
the wrinkle finish enamel on the base band. This en- 
ameling does not require the prefinishing necessary with 
aluminum. 

The portable type machine, the subject of this re- 
design, is a leading model in popularity. Electrically op- 
erated on ac. or dc. and having only ten number keys, 
it is capable of high speed operation by use of the touch 
system. Its portability completes its adaptability for 
general office use. 

(Continued on p. 72) 
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@ ‘Powder filling’’ machine for inserting non-free-flowing materials in packages of one to 40 oz. capacities, 
Screw auger carries and measures materials. Containers are fed by belt conveyor to dial indexing device to 
filling point. Vibration of container during filling to settle material. Full push button controls. 


@ Process cycle controlled ty drive to control shaft through variable speed pulleys of the spring type 


Feed and delivery conveyor is driven by a separate motorized gear unit. Capacity to 50-2 oz. cans per min, 
or 20-1 Ib. ones. 


@ Collaborative product re-design by Chief Engineer Howard G. Allen of Consolidated Packaging 
Machinery Corp. and Industrial Designer Joseph B. Federico to improve performance and appearance values. 
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@ Glimpses of the newest and best in 
the broad field of electrically-energized 
products as engineers and designers 


make the most of technical progress. 


MES 


Built in 18 and 20 in. 
wheel sizes and fur- 
nished in either 5 or 
71% hp. drives, this 
pedestal grinder has mo- 
tors totally enclosed and 
ventilated through the 
large pedestal. The 
guard extends far be- 
yond the periphery of 
the wheel so that all 
sparks and chips are 
arrested. The flange on 
outlet provides easy 
connection to dust col- 
lecting system. 























































ceiver, etc., are some features. 


Utilizing plastic for case and back 
plates adds functional as well as 
decorative values to this door 
chime by bettering the tone of the 
instrument while giving a per- 
manent lustre and translucent 
depth of color complementing the 
chrome and brushed brass finish 
of tone tubes. Sound bar termi- 
nals are molded integrally with 
back plate. Photo courtesy 
Plaskon Co. 


Y 










This instrument is a radio-phonograph combination with 
provision for home recording of either radio or original 
programs. Powered with audio output that exceeds 50 
watts. Twin high-fidelity reproducers, automatic tuning 
and playing of 15 pre-selected recordings, frequency- 
modulation or television key which may be used in con- 
junction with a FM translator or television broadcast re- 





Applicable for either internal 
or external as well as disc or 
hob type threading, this 
miller works up to a maximum 
diameter of 6 in. Outstanding 
features are a separate cutter 
head drive motor mounted on 
cutter head itself, an electrical 
interlock between the starters 
actuating the two motors, 
magnetic contactors for use 
with reversing drum switches 
and the obtaining of power 
rapid traverse of cutter head 
through use of reversing drum 
switch control. 





Suited particularly for orches- 
tras traveling with their own 
sound systems and encounter- 
ing a variety of acoustic 
problems, this poly-directional 
microphone has a control 
screw driver slot) which 
allows it to function as a true 
cardioid or a bi-directional. 
Adjustable for any combi- 
nation of reflected sound 
direction. Available in all 
impedances. Finished in 
chromium. 


Chrome inlays and pearl gray trim enhance the appear- 
ance of this roaster and cabinet. 
mounted in the door. The turn-a-knob cover lifter is 
easy to operate. Cabinet serves for storage purposes. 


Time-clock control is 











Among the features 
included in this blower 
type heating and cool- 
ing unit for industrial 
and domestic use are 
adjustable louvres 
which will direct air 
in desired direction, 
enclosed type motor 
for driving fan (with- 
out radio interference) 
quiet, cadmium plated 
fan and positive acting 
thermostatic switch 
which automatically 
opens heater circuit if 
normal operating 
temperatures are ex- 


ceeded. 





Due largely to a new current distribution method (a built-in timing 

mechanism) this ultra speed welder for automobile body work is 

capable of making upwards of 6,000 spot welds per hour. Four air 

cylinders raise the work to welding position at touch of the control 

button. The welding cycle is automatically controlled, at pre- 
determined pressure, thereafter. 


a 


Easy to handle and store this light-weight portable electric 
ironer has finger-tip control of shoe and roll as well as auto- 
matic heat control. The roll is 22 in. A push button, in 
control ball, starts and stops roll independently of the shoe. 
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Powered by a 4 hp. split phase motor this whiteprint ; 

machine is compact and light-weight. Combined in one Departing from the conventional box type, this venti- 
unit are the motor driven printer and developer. A high lating unit appears to be a part of the window and has 
pressure mercury vapor lamp (cooled by a two stage blower been designed for unobtrusive, rather than glamour, 
and air duct) gives printing speeds ranging up to 56 in. per values. A large centrifugal blower, an ait filter and a 
min. An adjustable light shade permits a variation of patented silencer comprise the unit. Up to 500 cu. ft., 
exposure without changing rate of printing speed. A per min. of filtered air enters the room at touch of the 
reactive type transformer, equipped with condensers, switch and turn of speed control varying volume. 

provides power factor correction. 





Suitable for emergency 
standby light or land- 
ing light for’ airplanes 
this portable battery 
light has a 180,000 
maximum beam candle 
power and a spot light 
of 45,000 ft. candles. 


Burgess Laboratories 


Ozalid 





































Novel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is Se 
becoming the way. The spread of en 
electrical manufacturing marks con- 
tinued advances in product progress. 





Outstanding among the 
improvements made in 
this automatic glass coffee 
maker is an ingenious 
magnetic switch mechan- 
ism consisting of a small 
cylindrically shaped mag- 
net, coupled by suitable 
levers to a pair of contacts 
held in position by a small 
stainless steel keeper. A 





thermostat turns on a Station announcements of two types may be handled 
separate warming element with these machines. One makes eight-five second 
and a brew compensator announcements by remote control by pressing a button, 

is also included. automatically stopping at the end. The other holds 46 


commercial announcements (selected by index) up to 

one minute in length each and in addition has a section 

for station call letters containing 15 to 20 such an- 
nouncements. 





For the aviation field. This complete 
send-receive station enables messages, : 
script, pictures, maps, etc., to be 
received and transmitted simultane- 
cusly. One drum holds copy to be 
transmitted while a second holds 
copy being received, both operations 
being independent. Self-synchroniz- 
ing system keeps recorders in step 
with transmitter. Housed in metal 
case with window. 





Smaller in size and lower in cost than previ- 

ous models this electronic microscope is 

useful in laboratories, schools and research 

work. Features include magnetic lenses, a 

heated metal surface maintained at 60,000 

volts and a vacuum pump which keeps in- 
terior free of air. 


Combining lamp and radio this table lamp 

of cream color plastic with gold base (in 

which radio dial is mounted) has a 5-tube 

radio, full-size, electro-dynamic speaker and 

built-in aerial. Lamp supplies glareless direct- 

indirect lighting, 3-way switch provides 
selective light. 
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Each of the four units in Montgomery-Ward's 
new line of vacuum cleaners is an engineering- 
design accomplishment in its own right. To- 
gether they form a well-integrated line with a 
family resemblance in both engineering for 
performance and design for appearance. A 
collaborative development by Walter Dorwin 
Teague and W. D. Teague, Jr., Industrial De- 
signers with Chief Engineer Paul E. Frantz and 
Special Representative Robert Harroff of Apex 
Electrical Manufacturing Co., and also Division 
Manager for Major Appliances Howard 
Barber and Buyer for Major Appliances V. F 


O 
M 


D \y 
Peterson of Montgomery-Ward 


EVELOPMENT of the new line of vacuum 

cleaners for Montgomery Ward represented, 

from the industrial designer’s viewpoint, virtu- 
ally the ideal design problem. This was for two very 
good reasons. First, the client imposed no coercive 
limitations based upon any preconceived ideas of what 
a cleaner should be or upon previous manufacturing 
procedures. The former line of equipment, which had 
been unchanged for several years, had served its pur- 
pose. This was not to be a mere revision but a com- 
pletely new approach. Second, the arrangement be- 
tween Montgomery Ward, Apex Electrical Manufac- 
turing Co. (who build this equipment for Ward) and 
the industrial designers was such that complete coopera- 
tion was possible in all phases of the design from its 
inception until it was ready for production. In all, four 


separate cleaner designers were involved, two floor type, 
one tank type, and a small hand cleaner. The success of 
the prizes may be gaged by the fact that sales of the 
floor-type cleaners alone show an increase of 120 per 
cent over those in the same period of last year. 
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Resourceful Design | hinking 
Behind A New 


Cleaner Group 


By W. D. TEAGUE, Jr. 


The floor-type cleaners probably represent the most 
radical departure from accepted practice. Here the 
first step in the design was a market survey during 
which data were secured on performance, operating 
characteristics, methods of construction and various 
other selling features of all competitive products. From 
consumer reactions it was possible to determine the 
relative importance of these various elements for con- 
sideration in the new design. As a result of this study 
a number of objectives were set up; increased cleaning 
efficiency, better appearance, low cost, reduced operating 
noise, convenience in operation, lighter weight and 
maximum accessibility for servicing. 

To achieve several of these objectives an entirely 
new blower principle for this type of vacuum cleaner 
was employed. Instead of an ordinary impeller with 
the scroll housing heretofore used, a radial type fan 
with air discharge back and around the motor was de- 
cided upon. One reason for this selection was the 
excellent operating characteristics of the radial fan 
which make it particularly adaptable to vacuum cleaner 
work where motor speeds are in the neighborhood of 
12,000 rpm. Quietness at high tip speeds is an im- 
portant quality of this type of blower. In the scroll 
type housing efficiency resulting from a sharp cut-off 
point close to the fan blades cannot be secured with- 
out excessive noise. The straight radial blower has 
no cut-off point to create noise and the possibility of 
large objects jamming between fan blades and cut-off 
point is eliminated. 

Furthermore, this fan and motor combination adapts 
itself ideally to good dimensions for a vacuum cleaner. 
Height reduction is limited only by motor diameter 


TANK model (A) offers pleasing appearance with 
good performance (see text). B—Details of the 
tank design. 
















































and width of air passage. The arrangement lends it- 
self to notably simple construction from the manufac- 
turing standpoint yet with good serving accessibility. 
As the drawings of the operating mechanism were 
made, the final form was developed progressively 
through plastic clay models, wood models, and finally 
operating models; thus mechanism and form, as 
evolved, are completely interdependent, and instead of 
pseudo-streamlining we have a design which is entirely 
determined by practical necessity. Actual streamlining 
of the air passage from the nozzle to the fan inlet, and 
around the motor to the outlet at the bag attachment, 
automatically results in a beautiful and functional 
shape. This shape is further accented by the lines of 
the rubber protector strips which follow its central 
axis from front to back and are also functionally essen- 
tial. There is no need for extra housings to cover 
working parts or for added decoration to distract at- 
tention. Any such additions would detract from the 
symmetry of the working parts themselves. 
Performance of the new model is all that can be 
desired. Extremely high vacuum for a floor cleaner 
is obtained. At the 13 in. orifice opening, which most 
closely approaches actual working conditions, it will de- 
velop a vacuum of 71% in. of water, an increase of 85 


per cent over the previous model and 46 per cent 


higher than any other floor cleaner tested. At the 
same time operation is relatively quiet and the weight 
is 21% lb. less than the old model. The height of 


61%6 in. to the top of the rubber protector strip is 
extremely low for a cleaner of this capacity. 


TEST DATA—FLOOR CLEANER 


VACUUM IN IN. OF WATER _ 


Sealed | 1% In. 1 In. | 134 In. 
| Orifice | Orifice | Orifice 







1 | 13.31 | 10.00 | 7.50 
7 | 7.06 | 5.06 | 3.62 
7 | 8.06 5.87 | 4.06 
9 


3.87 2.67 1.87 


New model (high speed) | 15.3 
New model (low speed) 8.3 
Old model (high speed) | 8.8 
Old model (lowspeed) | 4.1 


Once the basic principle and shape had been decided 
upon, the next step was to determine the most efficient 
partition of the structure for accessibility and sim- 
plicity of manufacture. The cleaner body consists 
mainly of two large die castings joined on a horizontal 
line in the plane of the motor axis. A third small die 
casting forms the lamp cover and inlet to the impeller. 
A high degree of accessibility results from this arrange- 
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CORD 


STATIC ELIMINATOR 
(NOT SHOWN) 


NGINEERING the floor models called for some 
unusual features. A—These include a radial 
type fan instead of the conventional impeller type, 
greatlysimplifiedconstructionand spectacularly good 
performance. B—Details of the overall engineering- 
design. C—Motor specifications. 


ment. Removal of the small front casting which snaps 
in and out of place gives access to the lamp bulb and 
belt which drives the rotating brush. Steel springs in 
the small casting contact lugs on the two main castings 
hold it in place. Felt and rubber sealing strips are 
used at this joint. Four screws and two dowel pins 
join the two large castings and removal of these four 
screws allows access to motor, fan and entire air pass- 
age. No gasket is necessary at this point. 

An inherent virtue of this method of partition is 
the fact that the three castings become straight-draw 
pieces, without undercuts or other molding compli- 
cations. The upper main casting forms a strong arch 
support for resistance to impact and for the handle 
and bag attachment. To the lower casting are assem- 
bled motor, brush, light, wheels, static eliminator and 
electrical connections. A rubber bumper strip is 
fastened to front and sides of the nozzle and additional 
protection is supplied by the beaded rubber strip run- 
ning from the lamp aperture back over the upper main 
casting along the center line. This strip is in two pieces 
and contains a molded-in metal insert, supplied with 
hollow rivets at intervals for attachment. 

The specially designed motor-impeller unit is another 
example of pleasing appearance resulting from the 
right adaptation of the design to its function. Since 
it is, in fact, part of the air passage, the exterior shape 
of the motor has been made to blend with the impeller 
and the surrounding air flow. Two die castings form 
the motor housing and a phenolic plastic cap at the 
rear, held in place by a single screw, allows access to 
the brushes. A tongue-and-groove type construction 
is employed between the plastic cap and the die-cast- 
ing to seal this joint effectively. Two sealed ball bear- 
ings support the armature shaft, the front bearing 
being considerably heavier to take care of the impeller 
and overhung belt drive while a special loading spring 
behind the rear bearing takes up end play. The 
dynamically-balanced impeller is also die cast and em- 
ploys tapering, backward-curved blades in accordance 
with best practice for radial fans. 

Inlet and outlet for motor-cooling air are incor- 
porated in the single rubber-mounted motor support. 


ELECTRICAL MANUFACTURING 
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MOTOR SUCTION 95 STEEL MOTOR 
HOUSING CAP zal WASHER WASHER HOUSING 
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The motor has its own cooling fan at the forward end, 
separated from the rest of the motor by a steel baffle. 
The cooling-air inlet is prevented from coming into 
too close contact with the floor by a stamped plate on 
the bottom of the cleaner. Experiments on early models 
without this plate showed that dust from the rug was 
being taken in with the motor-cooling air. First pass- 
ing over the flanges of the plate, the cooling air enters 
the motor through the rear of the motor support, passes 
between the armature and field coils, through the 
center hole of the baffle and into the cooling fan, whence 
it is directed outward through the front aperature of 
the motor support. It will be noted that the motor 
support is tapered to the rear and set at an angle to 
conform to the helical path of the moving air. The 
motor wiring is taken in through the rear or inlet aper- 
ture of the support. Another feature which permits the 
motor to take a correct aero-dynamic shape is the spe- 
cial spring arrangement for the brushes. As indicated 
in the sectional drawing of the motor, the brushes are 
set in brass guides fastened to laminated plastic bridges 
on the main motor housing. Instead of having the 
usual coil compression springs, the brushes are con- 
nected by means of two tension springs, acting on fibre 
yokes, each of which has a tab set into a depression 
in the top of the brush. Thus the desirable small 
diameter is secured at this point without the usual 
projections. 

The stamped plate on the bottom of the cleaner, held 
on with self-tapping screws, also houses the electrical 
connections. A removable laminated plastic junction 
plate set into cast-in slides receives the wiring from 


NDUSTRIAL Designers Walter Dorwin Teague 
and W. D. Teague, Jr., match a model against 
drawings. 


motor, 2-speed switch, static elim- 
inator, light bulb, and handle. The 
light bulb in this unit is placed in 
a compartment just forward of the 
revolving brush. Bulb socket is 
molded plastic set in a soft rubber 
piece which also forms the side 
bulkhead of the compartment. This 
effectively seals the bulb compart- 
ment from the air stream around 
the brush. 

The “Supreme” or best model of 
the line employs a two-speed motor 
of the tapped field type, a lower 
speed being useful for small rugs 
and places where too much suction is 
a detriment to easy manipulation. 
The speed selector button switch is mounted on the 
lower main casting for foot operation while the on-and- 
off switch is placed on the handle. This switch is oper- 
ated by sliding the thumb backward or forward over 
the top of the handle giving particularly easy operation. 

Also on the handle is a finger trigger for handle posi- 
tioning, and this is connected with a lever working on 
a three-position ratchet fastened to the upper main 
casting. A spring at the handle joint acts to counter- 
balance the weight of handle and bag. Another con- 
cealed spring in the bag itself ties the top of the bag 
to the handle by means of a flexible cord connection so 
that the bag is always flat against the handle. An un- 
usually large opening (37 in. diam.) is supplied in the 
body of the cleaner for the bag connection. Reduction 
of velocity at this point increases efficiency and the 
wide bag mouth makes emptying easier. 

The usual attachments are available for both floor 
cleaners. These are connected to the nozzle by means 
of an adapter which snaps over the bottom of the nozzle 
plate. This obviates the necessity for removing the 
belt from the driving pulley in using the attachments. 

As previously mentioned, there is a companion floor 
cleaner known as the “DeLuxe” which is offered at 
a lower price level. This machine is quite similar in 
essentials but various features have been eliminated 
or simplified in order to further cut manufacturing 
costs. While the same basic motor and fan are used, 
the two-speed feature has been eliminated. Depth of 
the nozzle skirt is cut down and handle tube is painted 
instead of being chrome plated. Instead of the finger 
trigger for handle positioning, a foot lever is used 
which eliminates several parts from the handle. An 
exterior bag spring replaces the concealed spring and 
cord arrangement used on the “Supreme” model. The 
color of the “DeLuxe” is brown while the ““Supreme” 
is gray-blue. 


ANOTHER DEPARTURE FROM TRADITION 


EVERAL new features are incorporated in the tank 
type cleaner. A _ section approaching a square 
shape is employed for the body, which permits the use 
of low die-cast runners fastened directly to the body 
shell in place of the wire runners or wheels usually 


found on this type of cleaner. The shell is a single 


wrap-around steel sheet lap-welded. 
The rear end bell, front end ring and front end bell 
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are aluminum die castings with a bright finish. The 
front end bell is hinged to the end ring on extensions 
of the runners. A push button at the top releases the 
end bell, and undercuts on the vertical rib aid in open- 
ing for bag removal. 

The carrying handle on the top of the unit 1s com- 
bined with a switch of the push-on, push-off type. Thus 
it is only necessary to step on the handle to start or 
stop the cleaner. As shown in an accompanying illus- 
tration, the handle is pivoted in front with a coil spring 
acting to raise it at the rear. Action of this spring is lim- 
ited by a steel yoke. In front of the handle pivot a rub- 
ber boss is fixed so as to force the handle down and pre- 
vent rattles. When lifting the cleaner, the handle 
opens a little farther against the action of the rubber 
boss, thus allowing more finger room. 

A ‘Ys hp. motor drives the dynamically-balanced fan. 
As is the usual practice in tank-type cleaners, a two- 
stage fan is employed. Due to efficient design and the 
extremely powerful motor, this cleaner also develops 
a higher vacuum than any other tank cleaner tested. The 
motor and fans are built in a single removable cylin- 
drical-shaped unit. This is located and supported by 
a thick rubber ring at either end which provides the 
necessary seal and at the same time provides a resilient 
circular support at each end to insulate the moving 
part from the body of the unit. 

Two long studs in the rear end bell run for 


) 
a bulkhead near the center of > cleaner. 


the rear end bell in place and the motor fan unit is 
| l 


bell and bulkhead. The 


bulkhead is also formed-in to hold the circular filter. 


supported between the rear en 


The motor of this unit is of very open construction 
and since the primary air is cleaned by first passing 
through the dirt bag and then through the filter, it is 
used for motor cooling. Sealed ball bearings are pro- 
vided for the armature shaft. The two impellers are 
fabricated of light-gauge aluminum, the backward- 
curved blades having tabs which fasten them to their 
discs. These units are dynamically balanced. 

Wiring from the motor is shown in the sectional 


view of this unit. As on the floor cleaner, a static 
eliminator is built in. A rubber molded connector on 
the cleaner end of the 20 ft. cord allows it to be 
removed. 

An ingenious method of hose fastening facilitates this 
operation. Thus, the hose coupling consists of two 
die castings fitted over a steel tube which in turn is 
cemented in place in the flexible hose. The fit used 
allows the hose to be swiveled freely at all times in 
the coupling. The knurled die casting is threaded on 
the inner member. Also fitted on the inner casting 
are a rubber washer, backed by a loose steel washer 
on either side, and a coil spring. On the end of the 
inner casting is a projecting steel pin. Four lugs are 
cast in the socket in the end bell which contact this 
pin. Upon insertion of the hose coupling in the socket, 
the knurled casting is rotated clockwise until the pin 
contacts the nearest lug. At this point the inner cast- 
ing remains stationary and further rotation of the 
knurled section causes it to advance on the threads, 
compressing the rubber washer so that it expands 
laterally and causing the spring to ride up on the in- 
clined shoulder. The spring expanding into the under- 
cut in the socket prevents the coupling from pulling 
out while the expanding rubber washer makes a good 
air seal. Never is more than a half turn necessary 
to complete the coupling operation. 

The finish on the body of the cleaner is in gray-blue 
fabric similar to that often used on luggage. This ma- 
terial has an excellent appearance and will stand a 
great deal of wear and tear. A matching blue color 
is used on the nameplate background and on_ the 
various accessories supplied with this cleaner. 


TO MEET COST COMPETITION 


N THE small hand cleaner it was decided to use 

the same fan and motor principle as on the large 
floor cleaner. Two simple straight-draw die castings 
joined along the longitudinal center line of the unit 
form the nozzle, main body, bag attachment ring, 
handle and switch housing. This makes an extremely 
simple and practical arrangement for this type of 
equipment which is highly competitive and requires 
very low manufacturing costs. 


SPLIT vertically (A) 
the hand model 
(B)is a good lesson in 
competitive suprem- 
acy. Low cost is 
here essential to 
successful engineer- 
ing-design but 
compromise need 
not be resorted to. 
C—Here is the 
power unit. 
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GOMERY- 
Ward's DeLuxe 
and Supreme 
models differ 
more in perform- 
ance and price 
than in general 
lines although 
different color 
schemes are used. 
Supreme (left) has 
a two-speed mo- 
tor and has extra 
appearance 
touches. DeLuxe 
has a one-speed 
motor and_ is 

somewhat 
plainer. 


As in the large floor cleaner, the motor has its own 
ventilating fan. Inlet and outlet are placed on oppo- 
site sides in the form of hollow bosses cast integrally 
with the motor housing and placed on a slant to con- 
form with the helical air stream. These hollow bosses 
also act as the motor supports, rubber gaskets being 
placed betwen them and the main die casting. Small 
grilles cast into the sides of the unit improve appear- 
ance and protect the motor. 

Entering through the air inlet the air passes to the 
rear of the motor and then forward between the field 
coils and armature. It then passes through the central 
hole of a baffle and to the steel motor impeller. From 
the impeller the air is forced past the cut-away side 
of the baffle and out through the outlet boss. 

Prelubricated bronze bearings are held in place by 
pressed steel caps riveted to the motor housing die- 
castings. These bearings have a spherical outside con- 
tour which makes them self-aligning, thus facilitating 
general motor manufacture. As in the large floor 
cleaner, thought has been given to the contour of the 
motor housing to make it conform with the primary 
air path. In this case exterior brush bosses are em- 
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TEST DATA—TANK CLEANER 


| VACUUM IN IN. OF WATER 


MODEL | Sealed gin. | 1 In. 13% In. Wide — 
oi Orifice | Orifice Orifice | Open 


~ 1940 _ 44.5 30.0 7.5 9.5 03 
1930 | 168 | 10.0 4.0 1.8 Neslig. 


ployed but these are given a stream-lined shape and 
set at an angle to the motor axis. 

In addition to the motor, the nameplate, switch, 
strain relief, and all wiring are located and held in 
place between the two main castings so that no other 
fastening means are necessary. Eight screws located 
at strategic points around the joint held the two main 
castings together, no gasket being required. 

Full advantage of the height of the unit is taken 
for the bag opening which measures 434 by 6 in. This 
large opening is a feature which eliminates the necessity 
of a second opening in the bag for cleaning. Two 
polished aluminum die-cast clamps at the sides, work- 
ing on pins in the bag ring, hold the bag in place. 

Total weight of the hand cleaner is 54% lb. Of this 
weight 414 Ib. are in the motor, fan unit, switch and 
wiring. The two main castings, bag assembly and bag 
clamps weigh approximately a pound only. 


WHY ARE SOME PRODUCTS NOISY? 


EFLECTING results obtained through critical 

analyses of the operating characteristics of various 
electrically energized products, L. C. Parker, Design En- 
gineer, Merchandising Engineering Department, West- 
inghouse Electric & Manufacturing Co., recently pre- 
sented the following at the middle eastern district meet- 
ing of the American Institute of Electrical Engineers: 


Motor and 
Unbalance 
Gears Belt 
Coupling 
Pump 
Fan Blades 
Blowers 
Fan Case 
and Nozzle 
Agitator 
Radiot 
Interterence 


‘Cledies Washer 


Dish Washer _ 


[Food Mixer 


lroner 


‘House Pump 


Air Conditioner 
Refrigerator _ 


Unit Heater 


| Floor Polisher — 
Coal Stoker 


Oil Burner 


Hair Dryer 


“Room Heater 


/Vacuum Cleaner 

Portable Tool — 

| Home Work Shop 

Grinders & 
Polishers 


Razors 
Sewing Machines 


x Principal sources of noise in each of the indicated products 
+ Causing disturbances elsewhere. 

























ELECTRICAL & MECHANICAL PARTS F 


Progress in development of electrically-energized 
products rests largely upon the cumulative efforts of 
many organizations. New motors, new controls, 
new relays. Better materials and finishes. Improved 
speed reduction units. Contacts for better service. 
Upon such things, carefully selected for designing- 
in the final product does improvement for better 
sales appeal and greater user satisfaction depend. 








AC. MAGNETIC 
CONTACTOR 
Recommended for standard 
or heavy duty ac. applica- 
tions, this contactor em- 



















bodies a vertical - lift, 
hinged-arm, hammer-head 
magnet designed for high 
speed operation. This type 
of magnet features short 
armature travel completely 
guided through its entire 
motion, thus insuring low 
impact and long life. 
Operating coils are form 
wound, and of liberal ca- 


POLYPHASE MOTORS 


New line of polyphase induction motors, in inte- 
gral hp. ratings, constituting a complete product 
redesign and accompanying production changes. 
Offered are such features as a new type of cast-iron 
frame for more complete protection, reduced size 
and better ventilation, improved insulation influenc- 
ing space and temperature factors, new-principled 
bearing design and lubricating arrangements, with 
styled lines and smooth, neutral-blue finish. General 
Electric Co., Schenectady, N. Y. 



































pacity. Clark Controller 
Co., 1146 East 152 St, 
Cleveland, Ohio. 





ELECTRICAL CONNECTOR 


Aluminum shell, high dielectric plastic 
insulation, 1 to 42 contacts with current 
ratings from 5 to 200 amp., and positive 
polarization of shells and elements are 
among the features of a new series of 
electrical connectors for radio, communi- 
cation, electronic, etc., applications. 
Swivel plug permits setting of conduits 
or cables to clear obstructions and makes 
neat, direct wiring possible. American 
Phenolic Corp., 1250 W. Van Buren St., 
Chicago, Ill. 






SOCKET SHIELD 


Aluminum shield for use with octal tube socket 

to electrostatically isolate the grid and plate 

terminals on the new single-ended metal tubes 

to permit their use in high gain circuits. James 

Millen Mfg. Co., Inc., 150 Exchange St., 
Malden, Mass. 


TRANSMISSION UNITS 


New series of pillow blocks, flange and cylindrical 
cartridges incorporating ball bearings with a 
mechanical, non-rubbing, labyrinth type seal which 
po drag = in starting or sein 7 
applied due to wide inner ring with self-locking 
collar. Fafnir Bearing Co., New Britain, Conn. HEAVY DUTY SOLENOID 
VALVE 
Designed to meet unusually rigor- 
ous service conditions this forged 
carbon-molybdenum steel, glass- 
insulated solenoid valve will 
operate at high temperatures and 
pressures such as 1250 Ibs. per 
sq. in. for steam or 800 for oil at 
900 deg. F., and 3000 Ibs. per 
sq. in. for cold water or oil or gas. 
Made in sizes from % to @ in. in 
either horizontal or angle type 
bodies, screwed or flanged_ends. 
Hoppe Engineering Co., Indi- 
anapolis, Ind. 





ELECTRICAL MANUFACTURING 













INTERVAL TIMER 


Self - starting, synchronous 
motor-driven timer en- 
closed in a _ dust- tight, 
splash-proof, cast aluminum 
housing for the control of 
industrial equipment which 
can be automatically timed. 
Available in 12 different 
scales ranging from one 
revolution in 15 seconds to 
one revolution in 24 hours. 

Cramer Co., Inc., 

Centerbrook, Conn. 
























































LOCK NUT 


Utilizes a bolt-gripping element 
which consists of a slightly oval- | 
shaped spring steel retainer incor- * 
porated in the nut. When the nut is 
applied, the retainer becomes round, 
thus setting up a powerful spring 
pressure between the bolt threads 
and retainer threads. Security 
Metal Products, Inc., 345 E. Kala- 
mazoo Ave., Kalamazoo, Mich. 





SMALLER, LIGHTER MOTORS 


Reduced in size and weight in accord- 
ance with revised Nema standards, 
ac. polyphase, single phase and dc. 
motors have been re-designed in the 
V4 to 3 hp. range. Smaller motors are 
now possible due to the use of im- 
proved silicon steels and new syn- 
thetics and cloth insulations of higher 
dielectric strength. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 
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CANDELABRA SOCKET 


ma New, pin-contact, plastic lamp socket 
for use in indoor or outdoor Christmas 
or other decorations. Burnt out lamp 
easily located. Underwriters’ Labora- 
tories approved. Union Insulating Co., 
Parkersburg, W. Va. 
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EQUIPMENT, MATERIALS, FINISHES 








TO MAKE 
BETTER 
PRODUCTS 





TWO-SPEED GEARED MOTOR 


Shock-proof geared motor now available with a 

double winding which, together with an inter- 

locking switch, provides two speeds. These are 

controlled by a push-button switch. Obtainable in 

sizes from \%4 to 3 hp. for polyphase circuits only, 

and in speeds from 700 to 8000 rpm. Walker- 
Turner Co., Inc., Plainfield, N. J. 





MAGNETIC 
STARTER 


Designed for across- 
the-line starting of 
single and polyphase 
squirrel cage induc- 
tion motors and as 
primary control for 
wound rotor induc- 
tion motors. Because 
of its versatility and 
no-voltage protection 
feature, it is used ex- 
tensively on motors of 
all sizes. Typical appli- 
cations include ma- 
chine tools, fans, oil 
burners, motor-genera- 
tors and others. Colt’s 
Patent Fire Arms Mfg. 
Co., Hartford, Conn. 


INTERVAL TIMER 


Electronic timer 
recommended for 
ranges from 1/20 of 
a second to two 
minutes.Control is ac- 
complished through 
a specially-designed 
snap-action relay of 
1000 watts capacity. 
Built with an accu- 
racy permitting com- 
plete interchange- 
ability of equipment. 
Photo-switch _Inc., 
91 Chestnut St., 
Cambridge, Mass. 


































































































Each month upon these pages the editors pre- 
sent their quick, illustrated review of what is 
new that electrically-energized products may 
be made better. Based, of course, upon 
those component parts that may be designed 





into the complete product assembly. 





PRE-FIXED LOCK WASHER 


Comprising a disk having a hole 
with radial slots spaced around it, 
this pre-fixed lock washer is 
adapted for permanent assembly 
with screws, bolts or other 
threaded fasteners by pressing it 
on the shank of the fastener. It 
is also provided with teeth or 
projections to engage the under- 
side of the head of the fastener 
when screwed on. Mechanical 
Laboratories, Inc., 128 Latham St., 
Pittsburgh, Pa. 
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MULTI-POLE 
CONTACTOR 


Enclosed type con- 
tactor which may in- 
corporate up to eight 
poles in any combi- 
nation of normally 
open and normally 
closed contacts for 
complicated control 
systems. Available in 
ratings up to 10 
amp., 600 volts ac. 
Westinghouse Elec- 
tric & Mfg. Co., East 
Pittsburgh, Pa. 











ELECTRICAL & MECHANICAL PARTS 
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LARGE GEARED MOTOR 4 


New double and triple reduction geared motors up to 30 hp. 
at 91 rpm. Castings used in this line of motors are normalized, 
assuring permanent alignment of bearings and gears. Primary 
and secondary gears dip in a large oil reservoir in the pyre- 
midal base providing an ample oil supply to all bearings and 
gears without submerging any rotating parts. U. S. Electrical 
Motors, Inc., 200 E. Slauson Ave., Los Angeles, Cal. 





PLASTIC SHEETING 


Cellulose acetate plastic sheeting with thin parallel translucent louvers, either white 
or colored, running through the depth of it at right angles to the surface offers new 
opportunities in lighting and vision. Especially adaptable to non-diffusing lighting 
fixtures for fluorescent lamps where directional control is required. According to 
viewing angle, itappears as a transparentsheet with tinyhair lines, as a translucent sur- 
face or in an intermediate degree. E. |. du Pontde Nemours & Co., Wilmington, Del. 


EXTENDED INNER RING BEARING 


Permanently sealed, pre-lubricated to 
reduce maintenance to a minimum, fitted 
with location snap ring to permit through 
bore in housing, and easily and securely 
locked on shaft, these bearings in frac- 
tional inch dimension bores are for 
machine applications on straight shafts. 
Stephens-Adamson Mfg. Co., Aurora, Ill. 








HYDRAULIC THERMOSTAT 


Snap-action type thermostat for regulating 
the heat of liquids at any temperature 
between 100 and 200 deg. F. Small, 
compact, easily wired and quickly in- 
stalled. Temperature setting adjustable 
from the front and held in position by a 
lock screw. Made to control several cir- 
cuit combinations. Hart Mfg. Co., 


Hartford, Conn. 
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SPEED 
REDUCER 


Anti-friction, worm- 
gear speed reducer 
for continuous duty 
applications. Built- 
iin type oil seals 
i which keep out dirt 
and retain lubricant 
are provided at all 
shaft extensions. 
Rated at 14 hp. with 
torque capacity of 
140 to 190 in. lbs. 
Winfield H. Smith, 
Inc., Springville, Erie 
Co., 








EQUIPMENT, MATERIALS, FINISHES Berter 





TO MAKE 


PRODUCTS 


LEATHER PACKING 


Reinforced hydraulic ““U" packing in | 
section sizes from % to % in. for 
any plunger diameter from 9 to 90 in. 
has a double wearing wall and a 
double heel. Can be reinforced with 
any adaptable material over the pack- 
ing base; standard is chrome tanned 
belting leather backed by oak tanned 
belting leather. Automatic in adjust- 
ment to any pressure. Wayne Davies 
Packings, Inc., 325 W. Huron St., 
Chicago, Ill. 





COILED CORD 


Complete line of flexible cords for 
electrical appliances, telephone and 
radio with an efficient, self-contained 
retractile feature accomplished by mold- 
ing a piece of rubber in a coiled position 
and then reversing the pitch of the coils. 
Eliminates cord twisting and tangling. 


© Colbell Coiled Cords, Santa Monica, Cal. 





SELF-LOCKING NUT 


Vibration - resisting, strong, self - locking, 

wing-style nut of all-metal, one-piece con- 

struction. When applied, spring member of 

the nut expands to locking position, pro- 

viding a constant tension. Available in sizes 

from No. 6 to \% in. Scovill Mfg. Co., 
Waterbury, Conn. 





n GLUE POT 

wi Heated by an immersion unit in the water 
all, jacket. Glue temperature is maintained be- 
ine tween 140 and 150 deg. F. by thermostatic 
dle control. Outside box houses adjustable 
ya thermostat and unit terminals for flexible 
~ir- cord or BX connections. Capacities range 
°., from 14 pt. to 3 gal. Vulcan Electric Co., 


IG 





600 Broad St., Lynn, Mass. 
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AND THERE ARE ALSO— 
GRAIN FINISHING PROCESS. Reducing 


the time required for grain work, a special 
speed primer is used as the base coat which 
will dry out of dust in 5 minutes and is ready 
to receive the graining ink within an hour. 
Either a clear, air-drying lacquer or a baking 
lacquer can be used as the top coat. Maas & 
Waldstein Co., Newark, N. J. 


AIRCRAFT WIRE of light weight and small 
diameter for carrying power to any part of 
a plane with safety. Used for storage battery 
leads, circuit wiring for lamps, wiring for 
instruments, etc., it is flame-proof, resistant 
to heat, oil and moisture. Available in sizes 
99 to 2/0 inclusive. General Electric Co., 
Bridgeport, Conn. 


BALLAST TUBE for current and voltage con- 
trol, especially suitable for all types of motor 
controls and commercial control apparatus 
where compactness is important. Available 
in any current-carrying capacity from .05 to 
5 amp., it can be designed for a maximum 
voltage drop of 1 to 150 volts. Supplied 
with four-prong, octal, Edison screw base 
or two-contact auto base. Amperite Co., 
561 Broadway, New York, N. Y. 


EXTRUDED PLASTIC TUBING with high 
resistance to heat, tearing and abrasion for 
use in radio, instruments, amplifiers, etc. 
Maintains all its characteristics at a con- 
tinuous temperature of 176 deg. F. Extremely 
flexible, smooth inside as well as out, it has 
a tensile strength of 2000 lbs. per sq. in. 
It does not support combustion and will not 
lose form up to 240 deg. F. Irvington Var- 
nish & Insulator Co., Irvington, N. J. 


DIE CASTING CLEANING PROCESS. 
Two new methods of cleaning zinc and 
aluminum base die castings which, if fol- 
lowed closely, assure that the plated deposit 
will not peel or blister even when heated 
to temperatures as high as 300 deg. F. for 
- hour. MacDermid Inc., Waterbury, 
onn. 


INSULATION FORMER forms either plain 
or cuffed insulation of any length and up to 
8 in. maximum width. Insulation is accurately 
guided between a rubber roller and two 
creasing rollers by two aluminum brackets. 
Spring pressure between the rollers allows 
for different thicknesses of insulation. In- 
sures neat fitting and uniform slot linings 
which speed up winding and prevent burned 
out armatures caused by lining being torn 
when coils are tamped into place. Ideal 
Commutator Dresser Co., 1008 Park Ave., 
Sycamore, Ill. 
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BY HARRY A. ELMAN 
S. J. O'BRIEN SALES CORP. 


O SERVICE shop, organized on a sound busi- 
ness basis, would ever consider taking its 
money to a bank, depositing it, and then making 
withdrawals against the deposit without keeping an 
accurate record of the daily balance. Yet how many 
of these same organizations are as accurate and care- 
ful about their merchandise inventory records and 
balances? It can be safely stated that there are few 
repair shops that really keep accurate physical accounts 
of the parts purchased, or that maintain an accurate 
system for checking up the incoming and outgoing ma- 
terials and parts. 
3ecause the business of S. J. O’Brien Sales Corp. 
is largely contract maintenance work—commercial re- 
frigeration systems, household refrigerators, motor 
driven blowers and general industrial motor installa- 
tions—we have found it necessary to have on hand at 
all times a large and adequate stock of repair parts 
of all types. These include belts, pulleys, shafts, 
valves, switches, relays, copper tubing, alcohol, syn- 
thetic refrigerants and sulphur dioxide gases, freezers, 
washers, gaskets, condensers and similar refrigeration 
materials. We also have on hand a large supply of 
motors, coils, magnet wire, brushes, resistances, motor 
controls, insulating materials, etc. With the inventory 
valuation running well into the thousands of dollars, 
and with all types and models of machines being re- 





* See also “Contract Repairs Suit Us—And Our Customers,” 
ELECTRICAL MANUFACTURING, April 1939, 
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Our Inventory System Assures 
Positive Repair Parts Control 


Because contract maintenance work is 
essentially one of ‘‘selling service, speed 
in replacing and repairing worn parts is 
essential if customers are to be kept satis- 
fied. To meet all emergencies and avoid 
costly delays, the S. J. O'Brien Sales 
Corp.,* has developed an efficient inven- 
tory control system which insures an ade- 
quate supply of repair parts on hand at 
all times. 


placed every year, we have found it to our advantage 
to develop a perpetual inventory control system through 
which we endeavor to prevent not only overstocking, 
but any shortage and loss of parts as well. 


SPEED IS ESSENTIAL 


eee contract maintenance work is primarily one 
of “selling service,” this in itself indicates that 
speed is essential if the customers are to be kept satis- 
fied. Let us then proceed with the discussion of how 
the organization endeavors to keep things moving at 
all times, both from the company’s viewpoint as well 
as the customer’s. 

To start with, there are 35 servicemen on duty at 
all times. Each of the servicemen have what we call 
a standard “car stock” which consists of all parts nor- 
mally used in service calls during a day’s work. These 
parts are kept by him in his car and have a value of 


NVENTORY record cards show the monthly usage 

of repair parts and serve as a check-up when 

orders for new quantities are placed. They also 
help to prevent a pile-up of ““dead stock.” 
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TAKES OFF SIX POUNDS 
* | FROM PORTABLE SANDER yg 





at Git od 
ell The Porter-Cable Machine Company of SyracuseyeN. Y. 
have taken six pounds off the weight of their portable 
at Take-About Sander by using magnesium (Mg) metal. 
all 
i” This machine, Type T-4, with inbuilt vacuum system and 
a containing a 14 H.P. Universal motor, weighs only 27 
: pounds. The designers attained this sizable weight reduc- 
tion by making the Sander’s case of DOWMETAL* Mag- 
nesium Alloy. 
Weighing a full third less than any other metal in common 
use, DOWMETAL is naturally a favored material for portable 
tools of all kinds. It makes them far easier to handle and, 
tough and durable, it stands up under severe usage. 
DOWMETAL’S scope of applications is far reaching because 
these useful magnesium alloys are available in sand, die and 
permanent mold castings, forgings, sheet, strip, plate, bars, 
tubes, structural and special extruded shapes. Full technical 
information will be supplied on request. “3 
The entire case of this Porter-Cable Take- About Sander 
is a DOW METAL sand casting. 
Be sure to see the Dow Exhibit 
at National Chemical Exposition, Chicago 
IG iden cena THE DOW CHEMICAL COMPANY, MIDLAND, MICH. 









Branch Sales Offices: New York City, St. Louis, Chicago, 
LIGHTEST OF ALL STRUCTURAL METALS San Feancigns, Los Angeles, Sammie. 


*Trade Mark Reg. U.S. Pat. Off. 
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REPAIR SHOP WORK ORDER 
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SAMPLES of order forms used by the various 
departments. The “Repair Shop Work Order’ 
is used for requisitioning materials by the motor and 
reoperation shops. The “Material Charges’ or 
1.0.U. form is used by the servicemen. The “Sales 
Order” form serves for taking orders through the 
mail, over the phone, or over the counter. It is also 
employed by service parts salesmen. 


approximately $80. When a serviceman is put to 
work, he receives the parts for his car stock and a 
charge is put through against him just as though he 
was a customer of the company. The parts are then 
removed from the inventory records as part of the 
daily tape of outgoing materials. 

Other sources of orders for parts originate from 
service salesmen, customer purchases over the counter, 
mail and telephone orders, the motor repair shop, the 
reoperation shop (where all refrigerator coils, com- 
pressors and parts are repaired), and the installation 
department which installs new jobs. The departments 
involved in the handling of all orders include the pur- 
chasing and inventory control department, the receiv- 
ing and shipping department, and the stockroom. 

To facilitate ease and efficiency in the storing and 
locating of all spare parts, the stockroom is laid out 
with bins and shelving of ample size to hold the various 
materials, motors and controls. Each section of the 
bins is marked off by numerals, each shelf by a letter 
of the alphabet and each bin by a numeral. Thus, the 
letters 4C9 would mean the fourth section, C means 
the third shelf from the top, and 9 means the ninth 
bin counting from left to right. Each part in the stock- 
room (and there are approximately 4000 different 
parts) is indicated on a location card which is kept 
in an index box. This indicates the part number and 
the location of the part in its section of the stockroom— 
for example: 619907—5A12. This enable anyone to 
find any part rapidly. The bins themselves have the 
part number stenciled on them, which acts as a double 
check for the stock clerk. 

Our standby supply of refrigeration motors num- 





bers several thousand, and these are separated as to 
current and also as to horsepower. All types are rep- 
resented, completely repaired or rebuilt and ready for 
immediate replacement in the field. This large stock 
of motors serves the double function of acting as an 
adequate standby during rush seasons and of enabling 
us to give immediate service on motor breakdowns. 


STANDARD ORDER FORMS USED 


RDERS for parts are given to the stockroom on 

standard forms and are referred to by part num- 

bers. The stock clerk then proceeds to fill the order 

and the material is handled as indicated on the form. 

That is, it may be delivered by truck, mailed or ex- 
"(Continued on p. 8&1) 


ORDER FORMS HELP KEEP TRACK OF 
REPAIR PARTS 

















_ FORM _|_USED BY FOR |__ HOW DISPOSED 

| Service Writing up or- | 

| Parts | ders in the | 
Sales |Salesmen | field =| When completed, sent 
Order | Orders taken | to Inventory Clerk for 
Form | Stock | over phone, | tabulation. 

Clerks counter, or | 
a aan through mail oe a 
intel Motor Original copy sent back 
aie Repair Shop | Requisitioning | with parts to shop. 
aes Reoperation | Materials Duplicate sent to In- 
: ___| Shop | ventory Clerk 








‘When completed, sent 
to Inventory Clerk for 
tabulation _ 


Order for | Installation Requisitioning 
Material | Department | Materials 





ol 7 | Itemizing Parts | When completed, sent 
en oe In the Installa- | to Inventory Clerk for 
ae tion Parts Box | filing 


Original filed in service- 
Requisitioning | mans 1.0.U. folder. 
Parts Duplicate sent to In- 
| ventory Clerk 








1.O.U. 


Form 





| ° 
Servicemen | 
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SIGNS OF SCO 


IN AMERICA’S MOST FREQUENTED CORNER 


Remember the picture on this 
page — the next time you are in a 
drug store. Here is an idea of 
Scovill’s diversified contributions 
to industry and your every-day life. 


When the soda fountain attend- 
ant mixes a drink, squeezes an 
orange, or dips ice cream he is 
probably using equipment either 
Scovill-made or with Scovill-made 
parts. 

When your secretary buys a 
vanity case, novelty jewelry, or a 
pencil; when your salesman buys a 
razor, a traveling kit of toilet acces- 
sories, or a flashlight — they are 
probably being indirectly served by 
Scovill, for this company through 
its mills and contract manufacturing 





departments is a source of supply 
to thousands of customers for 
varied products. 


To some, Scovill supplies the 
mill products from which the 
articles are made or the screws and 
rivets with which they are assem- 
bled. Others use Scovill’s facilities 
as a source of supply for metal parts 
ready for assembly or for complete 
metal products ready for sale. 


Each customer can be served ac- 
cording to his needs for in the 
working of base metals (steel and 
aluminum as well as brass, nickel 
silver and copper) — in stamping, 
drawing, forming, forging, ma- 
chining, plating, buffing and pol- 


ishing — Scovill is a specialist. 


VILL... 





Why not find out how you, too, 
can profitably come to Scovill and 
use this comprehensive service. 
Write for the booklet ‘‘Masters of 
Metal.” It’s free — write to 65 Mill 
Street, Waterbury, Connecticut. 


MANUFACTURING COMPANY 
WATERBURY, CONN. 








Boston, Providence, New York, Philadelphia, Syracuse, Pittsburgh, Detroit, Chicago, Cincinnati, San Francisco, Los Angeles 
IN CANADA: 334 King Street, East, Toronto, Ontario 


DECEMBER 1940 































































































































































































CONDENSER FACTS 


(Continued from p. 41) 


container either with or without a waxed kraft insulat- 
ing tube and metal end caps. A flat, rectangular type, 
made in thicknesses as low as 3% in., is particularly 
adapted for mounting in desk-type fans or in small 
capacitor motor bases. It may be used at temperatures 
up to 150 deg. F., and is made in capacities from one 
to 4 mfd. This condenser may also be used in control 
boxes or underneath electric roasters for spark sup- 
pression on thermostatic controls. 

Small paper condensers designed to meet a wide 
range of filter, by-pass and radio interference require- 
ments are available in a number of types. These vary 
in capacity from 0.001 to 4 mfd. Many units are 
furnished in wax-sealed, cardboard or kraft paper tubes, 
or in drawn metal cans. A small, domino-shaped unit, 
available in capacities up to 0.5 mfd., is moulded into 
treated synthetic resin. Another type is furnished in a 
sealed aluminum can designed for single-hole mounting. 
This condenser has one terminal insulated and the other 
grounded to the can. Filter condensers are also avail- 
able with prong type bases for plug-in mounting. 

Correction of power factor offers another field of 
application for paper insulated condensers. On fluores- 
cent lamps, for example, the power factor is about 50 
per cent due to the ballast reactor in the auxiliary which 
requires inductive or lagging current. While this cur- 
rent does not produce any appreciable losses in the 
lamp, it does double the amount of current drawn from 
the line, and limits the lamp capacity of the wiring to 
half its effective value. This condition can be offset 
by the use of condensers of suitable rating. 

One unit, designed especially for fluorescent lamps, 
is filled and impregnated with chlorinated diphenyl and 
is furnished in an aluminum painted, sheet steel con- 
tainer designed to fit all standard wiring channels. It 
is suitable for continuous operation at temperatures up 
to 70 deg. C., and is made in five sizes which range in 
capacity from 3 to 28 mfd. Tolerance on the capacity 
ratings varies from plus 15 per cent to minus 2 per cent. 

A small, sturdy unit for industrial applications, rated 
from 0.10 to 1.5 kva., is available in capacities ranging 



















[DESIGNED for use 

under severe 
conditions of humid- 
ity and temperature, 
this paper condenser 
is filled with a syn- 
thetic, non-inflam- 
mable liquid and 
sealed in acorrosion- 
resistant container. 















General Electric 























MAETAL-CASED, polarized dry elec- 

trolytic condensers (A) for filter 
and by-pass service. Edge of metal con- 
tainer is spun over against cover to 
make an effective seal and provide an 
explosion-proof vent. Small, dry- 
electrolytic condensers (B), made ex- 
pressly for use in limited space are 
furnished in silver-coated cardboard. 
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A Tilton Electric i 


Magnavox 


from 0.5 to 62.5 mfd. This condenser is wound with 
multiple layers of kraft tissue and aluminum foil, and 
is impregnated in mineral oil. Standard units are housed 
in a rolled seam container and are made with molded 
plastic terminals or porcelain bushings. Dust-tight con- 
densers for individual motor applications are available 
in sizes ranging from 3 to 10 kva. for 230 volt units, 
and from 4 to 16 kva. for 460 and 575 volt units. They 
are made for either single or 3 phase application and 
are furnished in double containers complete with fuses 
and wire-wound discharge resistors. Small dust-tight 
condensers of similar design and voltage rating are 
made in sizes ranging from 0.5 to one kva. These 
condensers are designed to be bolted together side to 
side to form larger rating units where required. 

Mica, ceramic, and air condensers are used mainly 
in radio receiving and transmitting equipment. Mica 
condensers, because of their constant properties, are 
also used as laboratory standards of capacitance. These 
units consist of alternate layers of mica and metal foil, 
the thickness of the mica layers being proportional to 
the required breakdown voltage. In some designs, the 
foil-mica stack is vacuum dried and is also subjected 
to a vacuum-heat aging process to secure freedom from 
drift in service. Many units are moulded in low-loss 
synthetic resin while other types are wax moulded. 
Capacities range from about 0.000002 to 1.0 mfd. 


IXED ceramic condensers are used for compensating 
purposes to stabilize the performance of radio re- 
ceivers. One condenser of this type, rated at from one 








EALED in a low- 

loss housing, 
these silver mica 
condensers are cali- 
brated within one 
per cent, suitable 
for units where space 
is essential. 





Dumont Electric 
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Vow SHAKEPROOF 


3 types of ZZscad- 


and a new thread-forming screw 
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TYPE 1- (Standard) for all Metal Applications 


This screw, with its exclusive spring-action slot, 
actually cuts its own thread in any thickness of 
metal. Thus, a tight fit is always certain and a 
stronger fastening results because of the perfect 
engagement between the screw and work. 


TYPE 2—Specially designed for Plastics 
Because of its double-width slot, this screw has 
an acute, serrated cutting edge which produces 
clean-cut threads in either molded or laminated 
plastics. Its use eliminates the need for threaded 
inserts or a separate tapping operation. 


TYPE 9—For both Metals and Plastics 

The multiple cutting flutes on this screw assure 
easy driving in both metals and plastics. Work- 
ing like a tap, it cuts the thread in which the 
screw remains—assuring a snug, dependable 
fastening. 


Uere 21- -(Thread- for rm ng) for 
all Metals. Although this screw 
does a actually cut its own 
threads, it is specially hardened 
so that when driven into metals it 
forms a thread which gives it sub- 
stantial holding strength. Made 
with standard machine screw 





screws 


threads, its engagement with the work is greater 
than most types of thread-forming screws. 
SEND FOR FREE TESTING SAMPLES! 
See for yourself! Be sure to state type, 
size and head desired. Write today! 


SHAKEPROOF LOCK WASHER CO, 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2509 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 





In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


Copyright 1940 Illinois Tool Works 
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QUALLY stable at all capacity adjustments, ceramic trimmer con- 

denser (A) has a fixed plate bonded to the ceramic base, elimi- 
nating the usual variable air film. Variable plate rotates on a ground 
ceramic surface. With a capacity range of 5to 97 mnf., air dielectric 
trimmer condenser (B) serves many purposes in radio equipment 
design. Base consists of a low-loss moisture-proof ceramic material. 
Designed for measurements at ultra-high frequencies, air condenser 
(C) may be used in radio communication and industrial testing. 


F.W. 
Sickles 


€ General Radio 


tion of the moving plates when the con- 
denser is assembled in shielded units. This 















































tube 
plates, one 
The metal 
plates are electroplated on the ceramic so that no me- 


to 800 mmif., consists of a thin-walled ceramic 
which separates two tubular 
inside and the other outside 


condenser 
the ceramic. 


chanical movement or warping that might change the 
The condenser 
is also vacuum impregnated with wax, and is coated 
with a moisture-proof film of low power factor resin. 


distance between the plates can occur. 


This prevents moisture from bridging the insulating 
gaps between the two plates. 
Ceranuc condensers in 


trimmer various capacity 


ranges are availabie in a number of types. In one 
design, the dielectric and base are moulded under pres- 
sure and are all one piece. The fixed plate of the trim- 
mer is of silver which is applied to the under side of 
the ceramic base, the upper surface of which is ground 
flat. The movable plate consists of a piece of metal 
formed with an adjusting slot and held under spring 
pressure so it can be rotated to change the capacity. 
Because of the ground surface of the ceramic base, the 
air film between it and the plate is extremely thin, and 
the spring pressure can change over a wide range with- 
out changing the capacity. Full capacity change is 
obtained with 180 degrees rotation. Since no vertical 
movement takes place, the trimmer is equally stable at 
any capacity within its range. 

Air condensers are also used for trimmer applica- 
tions, and serve a wide variety of uses in radio equip- 
ment design. A recent type employs a 180 deg. rotor 
top plate which permits easy identification of the posi- 


device is added to the rotor post and 

stops the plates at minimum and max- 
imum capacity. A screw driver slot, by which the 
trimmer is tuned, is in alignment with the rotor plates 
and serves as a visual indicator. 

A worm-driven air condenser, designed for measure- 
ments at ultra-high frequencies, has many applications 
not only in radio communication but also in industrial 
testing. It has a four-sided aluminum frame attached 
to a metal base which acts as a fifth-side shield. The 
drive is a worm and gear combination with a helical 
spring between the worm and the gear to reduce back- 
lash toa minimum. The total number of scale divisions 
is 1500, 15 on the main scale and 100 on the worm 
On the drum which carries the main scale, a 
blank papér scale is provided, so that direct-reading 
calibrations can be made. 


scale. 


Both rotor and stator plates 
are insulated from the frame, the direct capacitance be- 
tween them varying between 8.5 and 145 mmf. The 
equivalent series inductance is extremely low, and this 
combined with low effective resistance makes the con- 
denser an excellent tuning element at ultra-high fre- 
quencies. 

Among the companies active in the manufacture of 
condensers and including those furnishing material for 
this article are: Aerovox, Centralab Div. of Globe 
Union, Condenser Corp. of America, Cornell Dubilier 
Electric, Tobe Deutschmann, Dumont Electric, John 
E. Fast, General Electric, General Radio, Magnavox, 
P. R. Mallory, Micamold Radio, Potter, Sangamo 
Electric, F. W. Sickles, Solar Mfg., Sprague Products 
and Tilton Electric. 








ADDING MACHINE RE-DESIGN 





(Continued from p. 54) 


The re-designed machine retains all of the utility of 
the preceding model and, in addition, is quieter, faster, 
easier to operate and more attractive in appearance. 
The advanced design, mechanical improvements, noise 
reduction features and durable finish point to a longer 
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and more useful life for the satisfaction of the customer. 
This latter is a fairly broad accomplishment for not 
only the purchaser but the user must be pleased. These 
are seldom the same individual. 

We feel that the aims of our designers have been 
realized and mutually satisfactory results obtained for 
all concerned. Early production and sales experience 
have been very satisfactory. Immediate and increas- 
ing customer acceptance in the smaller businesses was 
an unexpected but highly gratifying result of the mar- 
keting of this product. 
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HERE ARE FOUR REASONS WHY YOU SHOULD USE G-E 
DELTABESTON RANGE WIRE IN YOUR ELECTRICAL RANGES 


1. HIGH RESISTANCE TO HEAT— 
Deltabeston Range Wire is insulated with 
asbestos, purified by a painstaking, thorough 
process. The purified asbestos is ‘“‘felted’’ 
onto the conductor by a unique and patented 
method. The bond is tight—the conductor 
always concentrically covered. RESULT— 
an insulation able to resist high temperatures. 


2. CLEAN AND EASY STRIPPING— 


You can save time and help to cut costs with 
Deltabeston Range Wire. 










3. EASY TO HANDLE—Deltabeston 
Range Wire comes to you packed on non- 
returnable metal reels in individually rein- 
forced cartons. That's why it’s so easy to 
handle. This is an exclusive Deltabeston 
feature. 


4. OPTIONAL TYPES OF CONDUC- 
TORS—For your convenience, Deltabeston 
Range Wire is supplied with copper, nickel, 
or monel conductor. 

These 4 “WHY ’s” are highly important, but 
they don’t tell the complete story about G-E 
Deltabeston Range Wire. This bulletin does. 
Why don’t you send for a copy of it now? 


Just write to Section Y-0162, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. 
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2—Split-phase 

3—Resistance-start 

4—Reactor-start 

5—Capacitor-start 

6—Capacitor (condenser) 

7—Series 

8—Repulsion 

mpensated repulsion 

10—Repulsion-start induction 
11—Repulsion induction 























SINGLE PHASE MOTORS 


12—Squirrel Cage 


a—Normal torque, normal starting current. 


























b—Normal torque, low starting current. 
e—High torque, low starting current. 
d—High slip. 


e—Low starting torque, normal starting current. 


















































14—Hisgh cycle 


Alternating current motors are identified in the ‘Current’ column, by the following key: 
POLYPHASE INDUCTION MOTORS 


MOTOR SPECIFICATIONS 


for designed-in power applications 


A monthly maintained data guide, detailing mechanical and electrical characteristics 


of available power units offered by ELECTRICAL MANUFACTURING advertisers. 


f—Low starting torque, low starting current. 
13—W ound rotor (slip ring) 


15—Synchronous 
16—Shaded pole 


SPECIAL PURPOSE MOTORS 


17—Two-power motors 
18—Torque motors (reversing-duty cycle) 
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VOLTAGE . . . Manufacturers furnish standard voltage motors (110-220, etc.) only, unless also Indicated in “Low Voltage" column. 
MOUNTING .. . All manufacturers supply horizontally mounted motors only, unless also indicated as makers of vertically mounted ones. 
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CUT ASSEMBLY COSTS 
IN HALF 





screws - RECESSED HEAD - s0t1s 


U.S. Patents 2,046,343 2,046,837 2,046,839 2,082,085 2,084,078 2,084,079 
2,090,338 2,046,840 


Manufacturers in many industries report assembly cost 
savings up to 50% and more through use of these cost- 
cutting fastenings that not only reduce driving time, but 
provide greater holding power and resistance against 
vibration. 

As driver or bit will not jump or slip from screw, the 
use of electric, pneumatic and spiral drivers now permits 
faster, safer driving even when assembling parts already 
finished. Use HOLTITE-Phillips Recessed Head Screws 


—you'll see the difference in your cost sheets. 
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In Your 
Macks 


= AILORED”’ series-motor parts give you 
and your customers the benefits of we 
that have been designed to meet ae = 
mechanical and electrical requirements 0 ust 
devices. This proper fitting of motor parts ¢ vs 
in satisfactory motor operation and long ile 


i iated 
features that you will like to have associa 


with your products. on 
a 

General Electric series-motor parts are spec! y 

designed and manufacture 


correct characteristics for y 


—— 


1 cial 
High-quality materials, correct design, speci 
and expert workmanship are all com- 


processes, 


t you 
bined to give the motor performance that y 


want your customers to enjoy- 


Decrease Size and Weight with G-E Parts 


The use of series-motor parts minimizes both size and 
weight of a unit because the housing and end shields are 
part of the complete device. Moreover, large outputs are 
obtained from physically small motors. Why not get G-E 
series-motor parts for your devices? These carefully built 
and carefully tested parts are available in the following 
types: 


NORMAL-SERVICE PARTS 

For high-speed applications where duty is intermittent, 
where constant speed is not required, and where the load is 
fairly constant; for example, domestic mixers, vacuum 
cleaners, and similar devices that limit light-load speed and 
do not operate without load. 

HEAVY-DUTY PARTS 


For tools, such as drills and saws, where speeds are high 


and overloads may be severe for short periods. They are 
built for unusual service conditions— windings are moisture- 
resistant and firmly bonded to withstand high speeds. 


COMPENSATED PARTS 


For devices requiring better speed regulation, greater start- 
ing torque, and greater output than can be obtained with 


heavy-duty parts. They differ from the latter in the con- 
struction of the field coils. 


G-E engineers will be glad to help you select the correct 
parts for your application and in designing your device so 
that adequate ventilation is obtained for the motor. For 


information, call the nearest G-E office, or address General 
Electric, Schenectady, N. Y. 
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REPAIR PARTS CONTROL 


(Continued from p. 70) 


pressed. If it is a serviceman seeking parts, they 
are given to him directly over the counter. If it hap- 
pens to be either of the two repair shops (motor or 
reoperation) then the parts are delivered to them. In- 
stallation parts are of course delivered to the job. 

A “Sales Order’ form is used for the writing up 
of orders received through the mail, the orders taken 
over the telephone, and the parts sold to customers 
over the counter. It is also used by the service parts 
salesmen. The motor repair shop and the reoperation 
shop requisition their materials on a so-called “Repair 
Order” form. The installation department uses an 
“Order For Material” form and an “Installation Box’”’ 
form. The servicemen use an “I. O. U.” form. The 
handling of parts for the servicemen is the most com- 
plicated of all as they must accurately account for all 
car stock parts, “I. O. U.” parts and also for all defec- 
tive parts replaced. 

When the “Sales Order” and “Order For Mate- 
rials” forms are completed, they are sent to the inven- 
tory clerk for tabulation. The “Repair Order” form. 
from either the motor repair or reoperation shop, is 
sent back along with the parts to the shop while a du- 
plicate copy is sent to the inventory clerk. The 
“T. O. U.” form is also made in duplicate, the original 
being filed in the servicemen’s I. O. U. folder, and the 
duplicate being sent to the inventory clerk. The “In- 
stallation Box” form represents a large parts box 
which is shipped to all refrigerator installation jobs. 
It contains 70 different unit parts, which vary in quan- 
tity per item, and all fittings required for a complete 
installation. The missing parts are replenished in 
this box when the job is completed, and the items re- 
placed are indicated on the “Installation Box” form 
which is sent to the inventory clerk. There are 25 instal- 
lation boxes in circulation at all times. 


INVENTORY SHOWS PARTS USAGE 


Rape us look into the actual inventory records them- 
selves. These are kept in five books which can be 
increased as the records warrant. The cards or sheets 
contain the part number, purchase order, date when the 
part was ordered, date merchandise was received by the 
receiving department, daily quantity disbursed, bal- 
ance on hand, monthly usage, source of supply and the 
cost of the item. It is the duty of the inventory clerk 
to spot check daily fifty of the fastest moving and most 
expensive parts in the stockroom. Differences be- 
tween the physical count and that of the book records 
of any of these items are tracked down immediately. 
This daily checkup has helped us correct errors made 
in giving parts out but recording the wrong part num- 
ber on the charges. It also helps us to keep an eye 
toward the efficiency of the clerks in the receiving de- 
partment and the stockroom, and in addition prevents 
expensive errors. 

Orders for all parts are put through semi-monthly. 
The quantities of each part ordered will vary accord- 
ing to the monthly usage as indicated on the inventory 
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Dependable, Low-cost 


CYCLIC TIMING 


For machines that require automatic, repeating 
time control, it will pay you to investigate this 
time switch. Thousands of installations have 
shown its value in reducing labor costs, eliminat- 
ing waste, and in many other ways helping to 
increase profits. 


SIMPLE, ACCURATE OPERATION 

This switch continuously repeats its cycle of 
opening and closing contacts . . . and does it 
without attention or expensive maintenance. A 
Telechron timing motor assures dependability 
and accuracy. The time switch is easy to install, 
easy to set. A sturdy weather-resistant case 
makes it suitable for either outdoor or indoor 
installation. 


WHERE IT CAN BE USED 

Intermittent pump operation; intermittent blower 
operation; signaling; air filter and screen cleaning; 
sign flashing; and many other applications. 


If you would like further information about the 
Type TSA-14 and its adaptability to your partic- 
ular needs, call the nearest G-E Office, or write 


General Electric, Schenectady, N.Y. 


G-E TIME-CONTROL DEVICES 


1a?® 


General-purpose For interval tim- For “ae tim- Electric Sy 
switch—Sendfor ing—Send for ing—Send for meter—Send 


GEA-1427 GEA-1771 GEA-2963 GEA- 9° 






























































Switch control for electric range tested over six months, completed 6,480,000 
cycles without failure. (Switch by Tuttle & Kift) 


OVER 6,000,000 


CYCLE TEST PROVES SUPERIOR 
SPRING QUALITIES OF BRIDGEPORT 


NEW PHOSPHOR BRONZE 


@ Ability to “stand-up” sums up the top-quality 
performance that can be expected from spring 
metal parts made of Bridgeport Phosphor Bronze. 
Every step in production, from raw material to 
finished alloy, is accurately controlled. This makes 
certain that each sheet, strip and coil of Phosphor 
Bronze fabricated by the more modern processing 
methods at Bridgeport’s new rolling mill will have 
the tough, resilient, uniform quality that means live- 
lier and lasting springiness ... greater fatigue re- 
sistance ... and smooth, economical production. 

Add Bridgeport to your Phosphor Bronze 
specifications, and you can be sure of top-quality 
standards for your spring metal parts. 








card. For example, the records may show that we 
use 10 of a certain unit per month and that we have 
a balance of 5 on hand. In this case, we would then 
order 10 additional units, since it usually takes about 
10 days for an order to come through and, in the inter- 
vening time, we might use 3 or + of the units on hand. 
Where large quantities of a part are used each month, 
we have found it advantageous to order a 5 to 6 
months’ supply at one time, since the price per unit 
is considerably lower on a large order. Thus, we 
always place orders for copper tubing well in advance, 
since we use about 50,000 lb. of this item each year. 
Large orders are also placed for expansion valves, 
belts, flare nuts and similar parts which have a rapid 
turnover. 

Past experience has shown that standard parts are 
usually used in practically the same quantities in a 
given month as in the preceding year. As our busi- 
ness is a highly seasonable one, it is extremely impor- 
tant that we do not run out of parts in the busy months 
and also that we do not overstock in our off season 
months. Hence, our monthly usage record plays an 
important role in our inventory system. If it is noticed 
that a part has ceased to move, a checkup is made to 
determine the reason for its lack of activity. This 
can be detected when the semi-monthly orders are 
placed. It is through this method that we endeavor to 
prevent a pile-up of “dead stock.” 


PARTS CHECKED AT RECEIVING DEPARTMENT 


LI. merchandise is received through the receiving 

department where the material is checked for quan- 
tity and part number. A receiving report is made for 
all incoming items and the parts are placed in their 
proper bins in accordance with the plan previously 
outlined. Parts received for special jobs or orders 
are checked through immediately. 

The motor repair and the reoperation shops return 
all repaired motors and overhauled parts to the re- 
ceiving department. The “‘Repair Order’ forms are 
initialled by the receiving clerk as a record of receipt 
and the repaired parts are put into their respective 
bins in the stockroom. The “Repair Order” form is 
then passed through to the inventory clerk to be re- 
corded into the daily tapes as incoming materials 
from the repair shop. 

Past experience has indicated that the use of re- 
frigeration parts such as trays, grids, seals and other 


| miscellaneous items is particularly heavy during the 


renting season of the year. Large orders are there- 
fore placed for such parts during September and Oc- 
tober. Customers are thus kept satisfied at the time 
when they need service most. In the event of a short- 
age of integral parts, an errand boy is dispatched to 
make a pick up to take care of the particular job on 
hand. A replacement order of sufficient quantity is then 
placed for immediate shipment. 

Thus, it can be seen that with repair shop parts 
always to be kept on hand in sufficient quantities to 
avoid unnecessary delays and wasted labor costs, and 
with 150,000 customers to be kept satisfied at a profit 
to the organization, our perpetual inventory system 
plays a most important role in the activities of the 
company. 
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re- ; (C4 ‘a ACCURATE TO SPECIFICATIONS _ The manufacturer of devices requiring an auto- 
her * matic response to temperature changes, discovers 
aaa _ ‘ Dole Thermostatic Bi-Metal as a ‘‘hidden treasure’’. > 

the 4 ms Its non-fatiguing response adds value far above 
re- S. INSPECTION DELAYS actual cost. Hidden away in the assembled product, “ 
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Y-27 
NEW e HIGH HEAT MICA PLATE 


FOR FLAT IRONS — STRIP HEATERS AND 
OTHER COMPRESSED ELEMENT APPLICATIONS 


Y-27, the more recently developed High Heat Mica Plate, is char- 
acterized by high electrical insulation resistance providing freedom 
from current leakage, and is for appliances in which closely 
spaced heating element windings are used. 


Y-27 is recommended for Flat Irons, Waffle Irons, Tea Kettles, Strip 
Heaters and other appliances having Enclosed (compressed) Heat- 


ae al 


HIGH HEAT MICA PLATE 


FOR TOASTERS AND 
SIMILAR ELEMENT APPLICATIONS 


Y-26 and Y-27 are the only built-up mica insulations available to 
the Electrical Appliance Industry that are completely resistant to 
repeated or continuous subjection to the high operating temper- 
atures of heater elements, and will withstand the same maximum 
high temperatures as natural mica, 1200° F. India, 1500° F. Amber. 


The proved Efficiency and Economy of these two Composite Bonded 
Mica Plates, plus their Availability in unlimited quantities from an 
ever-dependable source of supply, should recommend their use to 
every manufacturer of High Temperature Electrical Appliances. 


Y-26 and Y-27 High Heat Mica Plates are available in sheets up to 
222 x 252 inches, in any thickness; or in single-piece full size 
punchings of any shape—plain, slotted or perforated to specifica- 
tions. 


Write for new illustrated folder on Y-26 and Y-27. 


NEW ENGLAND MICA COMPANY 
Incorporated 


WALTHAM, MASSACHUSETTS 





SIMPLIFIED, EASY TO OPERATE 
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spring guard. It is then slipped into the gate channel, 
threaded over the sound drum by moving the spring arm 
back slightly, pushed edgewise under the bottom of the 
sprocket and started on the take up reel. A film path 
line cast into the main frame plate shows correct thread- 
ing and proper loops. A light turn of the inspection 
knob lines any sprocket tooth up with an indicating 
point thus signifying that the shuttle is pulled back 
out of the gate for threading. 

The Movie-Mite can bet set up, threaded and have 
its picture on the screen in three minutes and even less 
as the user gains experience. This could probably es- 
tablish a record for quick set up. 

The remainder of the design was mostly detail. 
One interesting die-casting which illustrates the multi- 
plicity of function of integrated parts is the one piece 
top plate. This plate contains handle brackets, reel 
arm support sockets, rollers for guilding the film in and 
out of the case, rollers for guiding the spring take up 
belt and a top support for the main frame. There are 
only three screws holding the mechanism in the case. 
This makes amplifier and other service extremely 
quick and simple. 

The main frame is completely insulated by gum rub- 
ber mountings thus automatically eliminating any pos- 
sible noise transmission to the case and troublesome 
vibration noise in the amplifier. 

With the Movie-Mite, the salesman can carry his 
sample kit or brief case in one hand and his complete 
sound picture program in the other. He needs nothing 
further for putting on a show except a_ reasonably 
darkened room and a source of 110 volt current. The 
machine must, therefore, meet a wide range of favor- 
able and less favorable use conditions. 

The small screen, carried inside the back door of 
the case as part of the foldable speaker baffle unit, is 
entirely adequate for showings up to fifteen or twenty 
people. A larger screen, of course, can be used for 
larger audiences. A rack inside the case holds three 
full ten minute reels and the take up reel. A compart- 
ment in the bottom of the rack provides space for spare 
lamp, tubes, ete. 

The reel arms fit in convenient clips inside the front 
door. For use they are merely slipped into sockets 
in the top plate, no further fastening being required. 
After running, the film is power rewound by trans- 
ferring the belt from take up to rewind pulley. The 
reels don’t have to be removed or changed around for 
rewinding. 

The amplifier switch also serves as the volume con- 
trol. One switch turns both lamp and motor on and 
off with a separate switch to turn the lamp off during 
rewinding. 

We succeeded in one of our primary aims by hold- 
ing our list price substantially under one hundred fifty 
dollars. However, we receive far more comment on 
the convenience and light weight (under twenty-five 
pounds), ease of operation, the small size and novelty 
appeal than we do about the low price, and it’s very 
gratifying to us if we’ve filled a need. 
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ce ‘Fae WINTER spend your Florida vacation dif- 
e] 
id ferently—in a hotel noted for its cordial hospi- 
Ip , ‘ ae 
i tality as well as its excellent facilities. Whether 
se, 7 . = 7 
ly you favor the East Coast or West Coast doesn’t 
, HOTEL ROYAL WORTH Few resort hotels provide the ' 

glamorously tropical setting this hotel enjoys with matter for the Collier Florida Coast Hotels pro- 
b its commanding view of Lake Worth and Palm 
S~ Beach. Golf and beach privileges, fishing. Excel- vide this choice. You’re certain to find one that 
ne lent cuisine, and service, and a considerate scale 

of rates, suggest this as an ideal vacation spot. will suit your needs perfectly. 
lis KENNETH ARNOLD, Manager. 
te For further details, write to the hotels direct, or 
lg 
1} to 11 West 42nd Street, New York City, or con- 
he 
r- sult your travel agent. 
of 
i COLLIER FLORIDA 
t\ 


rr SARASOTA TERRACE The social life of the West COA ST 4 OTE LS 
ee Coast centers about this modern hotel with its fine 


‘t- facilities for day-time sports and evening activities. 

re You will enjoy Sarasota’s Gulf beaches and cham- GrEorGE H. Mason 
pionship golf courses. Fishing, riding, sailing are President and General Manager 

nt among activities that make this a first choice vaca- 



















































ts tionland. Rates are modest. TimotHy Hair, Mgr. KENNETH ARNOLD 
d. Assistant General Manager 
le 
vr 
MANATEE RIVER SARASOTA TERRACE 
7 Bradenton Sarasota 
Ta} 
- TAMPA TERRACE FLORIDAN 
. Tampa Tampa 
1 HOTEL MANATEE RIVER Located in the delightful 
a resort town of Bradenton, overlooking picturesque ROYAL WORTH DIXIE GOURT 
: Manatee River. Rates are modest with service, West Palm Beach West Palm Beach 
m cuisine and accommodations of the highest. Guest 
ve rooms are exceptionally attractive—the kind you 
tv want if you’re considering a long stay. All sports LAKELAND TERRACE 
‘Vy and every indoor diversion. Harotp WALKER, Mgr. Lakeland 
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EAGLE SIGNAL CORP. 
Moline, Illinois 


| 

Gentlemen: | 
| Please send us further information as checked below: | 
1. MICROFLEX 2. CHRONOFLEX 


3. MULTIFLEX (Multiple 
] (Reset Timer) (Reset Timer) 


Circuit Reset Timer) | 


| 4. MICROFLEX COUNTER 5. POLYFLEX (Multiple 6. FLEXOPULSE 
(Repeating Cycle Timer) 


(Impulse Tvoe—Reset Counter) Circuit Reset Timer) 





Eagle Timers and Counters are nationally accepted as to quality, precision 
and accuracy; and have proven of inestimable value in hundreds of appli- 
cations. 





THE EAGLE MICROFLEX 


Single Circuit Reset Timer | 


Far surpasses any other timer of the Reset class for 
timing accuracy. The unique dial design permits 
selecting a timer having a wide range >f adjustment 
without sacrificing accuracy in time settings for the 
shorter time intervals. Models for intervals from 1/20 
second to 60 hours. Bulletin No. 255. 

























THE EAGLE CHRONOFLEX 


Single Circuit Reset Timer 


| Has a large 4” clock-face dial with a pointe: and knob 
| making this timer perticularly suitable for applications 
| requiring frequent charges in time aiae. The cycle 

apsed time in 


progress pointer shows at a glance the e 
* the total time interval. Bulletin No. 266. 





THE EAGLE MULTIFLEX 
Mutiple Circuit Reset Timer 


For controlling two or more circuits in a timed sequence 
following the operation of the pilot control. Each 
circuit can be adjusted to close and open at any time 
duing the time cycle by setting "ON" and “OFF” 
indicators on the calibrated scale. Bulletin No. 260. 











THE EAGLE MICROFLEX COUNTER 


Impulse Type—Fully Automatic Reset Counter 


This instrument counts impulses and is suitable for 
limiting the number of operations of almost any elec- 
trically controlled mechanism. The compound dial is 
adjustable from 1 to 400 impulses. The counter resets 
—* after each counting cycle. Bulletin 

o. 261. 


THE EAGLE POLYFLEX 


Multiple Circuit Reset Timer 


A cam timer for controlling two or more circuits in a 
timed sc quence. It canbe used in place of the Multiflex 
where frequent changes in time settings are not required. 
Each circuit can be adjusted to close and open at any 
point during the timing interval by setting cams. 
Bulletin No. 262. 





THE EAGLE FLEXOPULSE 


Repeating Cycle Timer 


The ‘‘on" and “off” time is independently adjustable 
by setting indicators on the large 5°4"’ dial. This is an 
ideal timer to use where frequent changes in time 
settings are necessary. A.C. Bulletin No. 365. 
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Eagle representatives are located in most of 
the principal cities and are qualified to assist 
you with any timing or counting problem. 









Ce. EAGLE 
SIGNAL CORPORATION 


FACTORY & GENERAL SALES OFFICE RL Tee LIS 
Sta ae aS aa . » BOSTON, MASS. 





ASSEMBLY MATERIALS 
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machined readily by punching, sawing, milling, drilling 
and forging. It is marketed in sheets, plates and a va- 
riety of hot and cold formed structural sections. It is 
largely used in marine construction because of its high 
structural strength and resistance to corrosion by salt 
or fresh water. Its resistance to any adverse effects 
from petroleum products renders it particularly ap- 
plicable for oil purifying tank and other refinery 
equipment. 

Of the non-ferrous alloys employed for product pro- 
tection the most predominant are those of copper in 
composition with silicon, tin, nickel and zinc.* 
Copper in its commercially pure form is employed in 
the construction of the strictly electrical parts, such as 
motors and controls, on account of its high electrical 
conductivity. In the construction of product parts 
other than current-carrying, it is employed almost 
wholly in the form of alloys such as bronze, brass or 
some of the special compositions which are marketed 
under various trade names. 


BRONZES AN IMPORTANT GROUP 


IKLECTION of the particular alloy for any specific 

purpose will, of course, depend upon the use to which 
it is to be put and the adverse conditions against which 
it is to provide resistance. So wide is the range of 
grades available, that a suitable alloy may be obtained 
for practically any desired purpose. A 
leading types are here considered. 
Silicon-bronze contains percentages of silicon and 
small ingredients of other metals which provide char- 
acteristics suiting each grade to particular requirements 
and products. 

Such 


few of the 


from salt 
water and polluted fresh water which renders them es- 
pecially adaptable to all kinds of marine work, water 
boilers, sewage plants and condenser tubes. In the form 
of fittings such as bolts, nuts, washers and cable clamps. 
this type of bronze is largely employed for line con- 
struction due both to its high strength and to its 
weather-resistant properties. 


bronzes are resistant to corrosion 


When exposed to the 
atmosphere, coppers may become darkened and _tar- 
nished due to oxidation but the oxide formed on the 
surface is not progressive but rather of a protective 
nature. In the appliance field, screws and bolts of 
copper-silicon alloys are used in the construction of 
refrigerators, washers and general laundry machinery 
as well as in general diversity. 

Tin-bronzes, commonly called phosphor bronzes 
since phosphorous is used as a deoxident in their manu- 
facture, possess excellent corrosion-resisting proper- 
ties but are comparatively expensive due to the 
relatively high cost of the tin entering into their com- 
position. Tin-bronzes are commonly used for the fab- 
rication of such parts as valve seats, springs and 
similar small elements where high-corrosion resistance 
is desirable and they are also used for welding rods in 


* See “Making the Most of Copper and Its Alloys,” ExLrc- 


rRICAL MANUFACTURING, September 1939, 
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For Filling Fluorescent 
Lamp Reactors - - - 


Condensers, resistors, thermo- 
stats must be sealed completely 
by pouring compound at a 
temperature hot enough to 
penetrate every available space 
without forming air pockets 
where moisture might collect 

. But, if applied too hot 
compound is apt to break down 
insulation and ruin ballast for 
proper service . . . Sta-Warm 
Compound Heaters are ideally 
suited to this vital, precise job 
because, among many other 
features, they offer accurate, 
fixed or selective thermostatic 
control to guarantee correct 
temperatures . . . You can get 
complete details on Sta-Warms, 
with their scores of exclusive 
features that adapt them par- 
ticularly to this service, by 
writing today for free engineer- 
ing data and assistance. 






Write for Details 


STA-WARM ELECTRIC CO. 
565 N. Chestnut St. Ravenna, Ohio 


YOUR PROBLEMS 


Call on Hubbard's long expe- 
rience and skill in developing 
and manufacturing parts like 
these, to accomplish the re- 
sults you are after in those 
various design and production 
problems. 


Send in your drawings, or 
describe your problem. 
Your inquiry will bring real 
assistance and the advan- 
tages of long experience. 





A 10 gallon heater is 
illustrated. Other models 
from 2 ats. to 100 gal., 
available in any size or 
shape to suit your re- 
quirements and com- 
pound. 





562 CENTRAL AVE., PONTIAC, MICH. 


WHERE CAN | FIND A 
LONG-LIVED SWITCH 


THAT PACKS A LOT 
OF AMPERES IN 
A SMALL SPACE? 





Whatever your needs, there’s a 
G-E KON-NEC-TOR. .the “all-glass” 


mercury switch ... for the job! 


Ee you have a switch problem? Is there some un- 
usual service you demand of electric switches? 
Would you like to delay the opening or closing of a 
circuit for some definite time? Then it will pay you to 
investigate the G-E KON-NEC-TOR, the modern “‘alli- 
glass’’ mercury switch. There’s a size and type for every 
job. . . . G-E KON-NEC-TORS provide wear-proof, 
trouble-free, maintenance—free contacts in a// electric 
equipment circuits. Because of their patented construc- 
tion they may be operated millions of times with un- 
varying efficiency .. . their operation is always fast and 
dependable. 

The price and capacity of G-E KON-NEC-TORS make 
them adaptable to the design of many kinds of elec- 
trical machinery including: elevators, ice cream cabi- 
nets, temperature recording instruments, steam and 
oil boiler systems, electric ranges, printing presses, 
animated window displays, and many more. 

For specific information to help solve your own switch 
problem, write to the address below. For general in- 
formation, mail the coupon. 


G-E KON-NEC-TORS are simple, 
modern, mercury switches .. . cor- 
rosion proof, flash proof, and dust 
proof. Adaptable to the design of all 
kinds of electrical machinery, they 
provide positive make-and-break of 


the electric circuits involved. 





NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL €@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 
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VALUABLE FREE BOOKLET GIVES COMPLETE 
SPECIFICATIONS AND DESCRIPTIONS! 


Nela Specialty Division, Lamp Dept. EM-I 
General Electric Company 

410 Eighth St., Hoboken, N. J. 

Please send me a free copy of your booklet 
“KON-NEC-TOR” . . . the simple, switching 


device. 


Company. ...ccccccccccccccccccccccsccccecs 





DN 8 cacedcceinwiaeeetrotssatenesukas 





















































7 j == 


r fe \ | 
POWER . . smooth, efficient, 


Tailor-Made" power to match the job you want done. That's 
the versatility of the PILOT line of induction type motors in 
fractional H.P. ranging from 1/300 to 1/15. Write today for 
bulletin P-140. 


F. A. SMITH CORP. 400 DAVIS ST., ROCHESTER, N. ¥. 
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The following types of Essex Quality Magnet Wire 
can be furnished in any combination of insulations; 


Plain and Heavy Paper Covered 
Enamel Silk Covered 
Formvar Cellophane Covered 


Nylon Celanese Covered 
Cotton Covered Glass Covered 


“aa Rec- Litzendraht 


Let us suggest the specific type and kind of mag- 
net wire best suited for your particular applications. 
Prompt service and deliveries. 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 
FORT WAYNE INDIANA 


Sales Offices and Ware- Angeles — *Minneapolis — 
houses: *Atlente — Boston — New York—*Philedelphie— 
*Chicago — Cleveland — Des || Propucts || *St. Louis. (* Stocks carried.) 
Moines — *Detroit — *Los 





the construction of corrosion-resisting equipment. 
Cupro-nickels, alloys of copper and nickel, are largely 
used in the form of condenser and heat exchanger 
tubes as they are particularly resistant to chemical and 
impingement attacks and erosion. The same quality 
of resistance characteristics is possessed by the alumi- 
num brasses but the resistance to chemicals is greater 
in the cupro-nickels. 

Nickel-silver is a brass composition in which varying 
percentages of nickel, copper and zinc are present, 
the more or less white color depending upon the pro- 
portion of nickel that is present. Nickel-silver has 
high strength and resistance to corrosion and tarnish. 
It is this latter quality that renders its use desirable 
for cheap jewelry, bathroom fixtures, lighting fixtures, 
and many stamped and forged articles. 

Brasses are compositions of copper and zinc which 
are characterized by their good cold working proper- 
ties and general resistance to corrosion. By varying 
their composition they may also be suited to hot 
working. 

Supplementing the more generally employed bronzes 

and brasses above mentioned there are many modifica- 
tions for special purposes such as the aluminum-, 
manganese- and Roman-bronzes and red-, spring-, 
naval- and leaded brasses. 
Aluminum, because of its light weight, easily work- 
able qualities and generally non-corrosive character- 
istics, in both cast and rolled forms, has found a wide 
use in the construction of an innumerable range of 
products especially those for domestic and_ kitchen 
utensils. Aluminum is resistant to some of the acids, 
such as nitric and acetic, but highly susceptible to cor- 
rosion from hydrochloric acid and alkalies and, to a 
somewhat lesser extent, to sulphuric acid. In view 
of this varying reaction to acids it is well, before select- 
ing aluminum for purposes where any kind of acid may 
be present, to submit the details to the aluminum pro- 
ducer for advice. 

Aluminum is highly resistant to the action of sea 
water provided there is no electrolysis. It is not 
affected when exposed to dry air but under weather 
conditions acquires a coating of aluminum oxide which 
is protective to the metal although somewhat detri- 
mental to its appearance. For this reason, aluminum, 
when not otherwise protected on the surface, is em- 
ployed largely for indoor purposes being an excellent 
metal for the manufacture of store fittings and electric 
light fixtures.* 


Protective Coatings. Protection against the various 
adverse conditions, such as moisture, fumes and 
weather is often attained by the use of protective 
coatings applied to materials that are not in themselves 
resistant to the particular condition or conditions 
which must be guarded against.f Such coatings may 
be applied to the base metal by electroplating or, when 
conditions are less severe, and cost must be taken into 
consideration, they may be applied in the form of 
enamel or lacquer. In the latter case, if the coatings 
are baked, they are rendered more permanent and 


* See “Making the Most of Aluminum Stampings,” ELec- 
TRICAL MANUFACTURING, July 1940. 

+ See “Metal Coatings That Protect Other Metal Surfaces,” 
ELECTRICAL MANUFACTURING, December 1936. 
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8 REASONS WHY 
BRANDY WINE 
FIBRE will do a 


better job for you! 


1. Great Mechanical Strength 5. Precision Fabrication 

2. High Dielectric Value 6. Constant Uniformity 

3. Bone-Tough Durability 7. Acid Proof—Rot Proof 
4. Smooth Sleek Finish 8. Greater Economy 


@ To substantiate these claims, you are 
invited to send for test samples of Brandy- 
wine Fibre Tubing—available in standard 
lengths to manufacturers who do their own 
fabricating—or some of the finished fab- 
ricated parts which were produced in our 
plant by Brandywine craftsmen. Look 
these products over carefully . . . put them 
through your own “proving grounds” 
Then you'll see why we say specify 
Brandywine. Write for new catalog. 


BRANDYWINE FIBRE 
PRODUCTS COMPANY 


1402 Walnut St. Wilmington, Del. 


The phcto at the right appears in the new Brandy- 
wine Data Book. Have you sent for your copy? 
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R-B-M MANUFACTURING CO. LOGANSPORT, INDIANA 


Yj conscos circuit breakers provide a definite overload 
protection for electrical circuits where the demands 
of such circuits are subjected to varying conditions .. . 
owing to its adaptability, bimetal is used as the active 
element to automatically produce the necessary motion. 
If your product calls for automatic movement at ‘certain 
temperatures, then specify Chace Thermostatic Bimetal as 
the active element of your control ... always dependable. 


W.M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 













































AICO 


MI 


Close collaboration is 
maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP 


Plant: New Freedom, Penna. 


CLEVELAND, DETROIT, LOS ANGELES, 





TUNGSTEN 


METAL POWDER 


@ The tungsten powder required for contact points, 
wire, and carbide, must be of high purity, and only 
selected Wolframite ore is used in its preparation. 
Ore concentrates, usually specified as containing a 
minimum of 65% tungsten tri-oxide, are purchased 
on a unit basis which is known as twenty pounds or 
1% WOs content perton. CLEVELAND TUNG- 
STEN, INC. has for some time been active in the 
ore fields of western United States. 


@ Pure tungstic acid, extracted chemically from the 
ore, is reduced with hydrogen under careful regula- 
tion to give the required particle size and density. 
Powder metallurgy guides the working of this product 
into ingot, rod, wire, etc. Many of these processes 
and compositions are patented. This company manu- 
factured some of its specialties under the rights of the 
U. S. Patent 41,359,353, which, many believe, is the 
basic patent for all the tungsten carbide and similar 
work. Tungsten-Copper alloys, long used for clips in 
treating tungsten ingots, were developed for pressure 
welding, starting about 1922 with electrodes for the 
spoke of the Ford wheel, and now consume much 
powder. 

@ THE CLEVELAND TUNGSTEN, INC. makes 
several grades of the pure powder to meet specific 
engineering requirements as to gravity and particle 
size for the carbide tool industry. Inquiries invited. 


CLEVELAND TUNGSTEN 


INCORPORATED 
10000 MEECH AVENUE. CLEVELAND, OHIO 


cA Nation-Wide, Personalized 


UE Te 


PHENOLICS UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 


ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 












their resisting properties enhanced. In the case of 
porcelain protection, due to fusing of the coating, the 
finished surface is extremely hard and resistant. 
Electroplating. One of the most common applica- 
tions of any resistant metal to metals that would other- 
wise be non-resistant is by electroplating.f By this 
process parts of products may be made of any metal 
best suited to the method of fabrication and the parts 
later given a coating of such resistant metal as will 
provide, not only the desired protection, but in addi- 
tion a pleasing and permanent finish. One of the most 
popular applications of plating is that of securing a 
nontarnishable finish by the electrolating of a thin coat- 
ing of chromium. Chromium may be plated directly 
upon copper and brass but the most satisfactory results 
are obtained by first plating the object with nickel and 
upon this superposing a thin coating of chromium. The 
resultant finish resembles nickel in appearance and is 
usually of a sufficiently satisfactory character to re- 
quire no_ buffing. 
made of copper or brass were given a high polish 
which was protected by a coating of lacquer. Sooner 
or later this lacquer coating was rubbed off and the 
base metal then subject to tarnishing. With chromium 
plating no lacquering is needed as the finish remains 
permanent. At the present time this form of finish 
for domestic articles may reasonably be considered as 
standard. 

Anodic treatment of aluminum is by a special process 
which, while electrolytic, is in a way the reverse of 
electroplating. With this method, the object to be 
treated is attached electrically as an anode rather than 


Formerly such utensils as were 


a cathode so that the process, instead of depositing a 
coating of metal as when the cathode is attached, 
causes oxygen to be deposited on the article and this 
combines with the aluminum to form aluminum 
oxide which is integral with the surface. This sur- 
face provides high resistance to abrasion and is also 
highly resistant to corrosion. The treatment also pro- 
vides against the discoloration which occurs on pure 
aluminum surfaces when they are allowed to stand in 
water. After the application of the anodic process to 
product parts the coating is then sealed with a chromate 
solution for additional corrosion-resistance. 

This treatment is applied to refrigerator trays and 

racks which may come in contact with water or ex- 
cessive moisture while its application to aluminum 
automobile pistons gives them a_ velvet-like surface 
that is highly resistant to abrasion. When this process 
is used on specially prepared aluminum sheets it pro- 
vides a permanent and highly reflective surface which 
is largely employed for lighting fixtures. 
Lacquers and Enamels. Many products or product 
parts are made from materials, such as sheet steel 
and cast iron, which are not resistant to some of the 
conditions under which they may be used. Such parts 
may be rendered resistant to many of the adverse con- 
ditions by the application of lacquers or enamels 
which are composed of gums, synthetic resins or 
natural resins in a soluable solution. When applied 
to the surface of the material to be protected they form 
a coating which is resistant to tarnish and oxidation 
and is generally resistant to mild acids and alkalies. 

Lacquers may be applied by brushing, dipping or 


+ See “Electroplating For Better Surfaces,” March 1939. 
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Wherever chain is desirable on electrical 
products—as for example, to hold waterproof 
covers— BEAD CHAIN? is most effective. 
Our experience of over 25 years is available 
to manufacturers and designers in creating 
practical assemblies of BEAD CHAIN*® for 


their products. 







BEAD CHAIN 


+ nsuenes 1914 
atet eg US Por OA 


THE BEAD CHAIN MANUFACTURING CO. 
« Rew. U.S, Pat. Of, 16 Mt. Grove St., Bridgeport, Conn. 


-Pole A.C. Induction Motor offers 
Ftierforstianes in ratings from 1/200 to 1/40 


Nip Vedtarcs include good s regulation, triple 


shading rings, eigen rings, and highest 
quality construction throughout. An outstanding 
product of the pioneers in shaded-pole motor 
development. Write for detailed information. 


DARSERD LAN BOTANY ° ROCKFORD, ILLINOIS ie 


SES 








LEADERSHIP! 


For dependable performance 


ALLEN-BRADLEY chooses WILCO 


It just doesn’t pay to take 
chances with quality. And 
Allen-Bradley, famous manu- 
facturer of motor controls 
proves it by using cadmium 
silver electrical contacts as 
manufactured for them exclu- 
sively by Wilco! 

Pioneer in the development, 
manufacture and sale of elec- 


trical contacts and thermo- 
metals, Wilco is the preferred 
name in temperature control 
in any industry you can 
name. Take full advantage 
of Wilco’s experience and re- 
search leadership in both of 
these highly specialized fields. 
Outline your particular prob- 
lem and write Wilco today! 


The H. A. Wilson Co., 105 Chestnut St., Newark,N.J. Branches: Detroit & Chicago 








ELECTRICAL 
CONTACTS 


ase 





PLATINUM... SILVER. . 


MERCOID CONTROLS 


Designed to automatically regulate 
electrically operated equipment in 
accordance with changes in tem- 
perature, pressure, vacuum, fluid 
level or mechanical movement 





¢ 
They are generally employed for the control of 
motor driven heating, air conditioning or refrig- 
eration equipment; electric space or tank heaters, 
and for numerous other industrial applications. 


WELL KNOWN MERCOID SWITCH 


Available in different 
types. These mercury 
contact switches are not 
affected by dust, dirt or 
corrosion. There is no 
open arcing, pitting or 
sticking of .contacts. 
They operate indefinitely without deterioration. 


Mercoid switches are recommended wherever 
dependable service is an essential requirement. 





Send for Complete Catalog No. 100ME, containing complete information 


THE MERCOID CORPORATION - 4201 BELMONT AVE. 
Please send Catalog No. 100ME. 


Name 





Address 


- SPECIAL ALLOYS ... TUNGSTEN 


, CHICAGO, ILLINOIS 
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7OU get not only initial accuracy in DeJur Meters, but sustained 

- accuracy. Correct design, embodying the finest materials, 
workmanship and construction known to the instrument makers 
art, result in life-long dependability. 

DeJur Meters are precision electrical instruments through and 
through. Pillar posts and cross bridges support jewelled bearings, 
assuring absolute and permanent alignment of the moving system. 
The central core is supported in keyed slots, a further guarantee 
of stability of alignment. 

But while such mechanical excellence could easily account for 
the initial accuracy of DeJur Meters, it could never achieve that 
sustained accuracy which makes these instruments outstanding. 
Here expert workmanship plays the important role in securing the 
correct electrical proportions that means so much to DeJur 
Meter users. 

Why not investigate the many cost-cutting, prestige building 
advantages the name DeJur on meters offers you. DeJur Instru- 


ments are supplied mounted and uncased in a wide variety of 


on” 
a 


attractive Bakelite or metal housings, square or round, in 2” 


and 4” sizes. Current meters range from an 0-25 microammeter to 
Voltmeters from 0-3 to 0-1000 volts. And 
range are economical. 


an 0-300 ammeter. 
prices in every 
literature. 


Write for 


informative 











spraying, the latter method being in favor in manufac- 
turing due to the even coverage and easy regulation 
of the thickness of the coating applied. They are also 
used to impart color to the finish, a feature which is 
assuming importance in the finish of office and domes- 
tic appliances and devices. 


VARIOUS FORMS OF ENAMELS 


ANY enamels dried but additional 


hardness is imparted by baking. Air drying en- 
amels harden by evaporation, or oxidation, while many 


may be air 


of the lacquers are designed to harden by polymerization 
which is a process by which the molecules of a rela- 
tively simple structure combine, under suitably con- 
trolled conditions, to form molecules of a more stable 
structure. This process of hardening requires baking 
at temperatures of 100 deg. F (38 deg. C.), up to, in 
(218 deg. C.). The 
high-bake lacquers provide extremely hard surfaces 
which are resistant to abrasion and high heat thus suit- 
ing this type of finish to such products as domestic 
washers and kitchen ranges. 

Porcelain coated steel. Metal sheets may be covered 
with a coating of porcelain enamel to furnish a sur- 
face that is acid and weather resistant although a dif- 
ferent type of enamel is employed in each case. Since 
the porcelain is a ceramic material it must be fired to 
render it vitreous and for this reason a special type 
of iron sheets, called enameling sheets, has been de- 
veloped which has the same coefficient of expansion as 
the finished enamel coating. The sheets are first 
pickled, which removes all rust and scale and minutely 
etches the metal to provide a bond for the adhesion of 
the ground coating of the enamel. This ground coat- 
ing is composed of mineral granules mixed with clay 
and water and screened to a fineness of flour or face 
powder. 


some cases as high as 425 deg. F. 


The metal to be coated is dipped or sprayed 
with this mixture and dried thoroughly until all of the 
water is driven off. The sheets are then fired at about 
1500 deg. F. (816 deg. C. when the mixture fuses into 
the metal and forms a glass-like coating in intimate 
bond with the metal. One or more cover coats are 
then added, the composition of these additional coat- 
ings being varied to suit the color desired. 

Products employing this enamel coating are largely 
used for architectural trim, both interior and exterior, 
since by the use of weather-resisting enamel they are 
perfectly suited for out-of-door exposure. 

Porcelain enamel finishes, as well as being weather-, 
acid- and moisture-proof are also vermin-proof, fire- 
resisting and non-inflammable. The finish obtained is 
of glossy, glaze or matte texture as desired although 
at present the glossy finish is probably the most com- 
monly employed due to its brightness and high atten- 
tion value. 


Among the manufacturers prominent in the production of 
metals, alloys and coatings to provide protection against adverse 
conditions, many of whom have cooperated with us in the prep- 
aration of this survey, are the following companies: Aluminum 
Co. of America, American Brass, American Nickeloid, Amer- 
ican Steel & Wire, American Rolling Mill, Ault & Wiborg, 
Bakelite, Baltimore Brass, Bridgeport Brass, Carnegie-II\linois 
Steel, Dow Chemical, Driver-Harris, Wilbur B. Driver, Egyp- 
tian Lacquer, Fansteel Metallurgical, General Electric, Hoskins 
Mfg., Interchemical, International Nickel, Maas & Waldstein, 
P. R. Mallory, New Jersey Zinc, Pressure Castings, Republic 
Steel, Revere Copper & Brass, Ryerson & Sons, Scovill Mfg., 
Seymour Mfg., Thomas Steel, Udylite, and United States Steel 
Products. 
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LAVITE IS THE NEW 
WORD FOR ACCURACY IN 
INSULATION! 




















There’s a new synonym for 
high dielectric properties and 
great mechanical strength in 
insulation material its LAVITE! This 
steatite ceramic can be machined, tapped, 
threaded and drilled to exacting precision, 
quickly and economically. It possesses high 
heat resisting qualities and is impervious to 
moisture and acids. 


Why not specify LAVITE for that next job, 
and be assured of complete service-life satis- 
faction. Samples and descriptive literature on 
request; no obligation. 


VL 0 


Main Office & Works: Chattanooga, Tenn. 


New York Cleveland ur us} ta lia y i) 
145 Varick St. 13000 Athens Ave. 179 Melrose Ave. 549 W. Randolph St. 
SP Wty tur) Late mG nd Needham, Mass. 
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—YOU DO KNOW—— 


Felt 


when you consult us! 


The knowledge of the properties and uses of Felt we have 
acquired during the past seventy years—the benefit of 
this vast experience—is yours. Give us the opportunity 
to consult and advise with you as to the precise Felt you 
require for a given purpose ... check with us to learn if a 
certain type or grade of Felt has solved a problem similar 
to yours for some other company. You will then be 
getting all that we have to offer you... all that we want 
to give you. 

Felt is a material of a thousand uses... it is the most 
efficient and the most economical material for limitless 
applications provided the proper felt is used. 

Engineers, purchasing agents and other executives who 
have availed themselves of American Felt Company 
Service will tell you that it has been beneficial. The 
obligation is always ours. 


American Felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN. 
Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., and Detroit, Mich. 
“A FELT FOR EVERY PURPOSE... A STANDARD FOR EVERY FELT” 
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Defense Contract. x 


%& Are you working on a negotiated defense contract 
control .. . ? Or, a defense contract, including govern- 
ment-specified equipment designed by other than govern- 
ment engineers... ? 


Guardian Electric is prepared to act as a primary 
and secondary source of supply . . . ready to furnish 
Relays that carry U. S. Government approval . . . solenoids 

. stepping switches .. . complete control assemblies 
that will simplify your defense contract work and speed 
each job to a profitable conclusion. 


IRBILAYCS BY GUARDIAN 


. . . or Control Assemblies for: 


bomb-releases . . . fire-controls . . . communication equip- 
ment for tanks and planes . . . portable pack . . . radio 
remote controls ... signal corps requirements . . . controls 
for synchronized and non-synchronized machine gun fire 
on aircraft... anti-aircraft gun control. 


SPECIAL SWITCHES are available for various applications to meet 
government specifications. Innumerable other special control assemblies, 


complete or in part. 


SPEEDY SERVICE! Guardian engineers have spent 
thousands of hours planning, engineering and designing 
tools, jigs and fixtures that turn out more than 7000 
standard Guardian control parts . . . making it pos- 
sible to immediately design, build, assemble, inspect 
and deliver innumerable varieties of Relays and Com- 





plete Control Assemblies at Guardian . .. with overnite 


shipments to every industrial center. Your blue print or 


Type R 
sketch will bring cost-free engineering suggestions. Stepping Relay 


Initial Your Letterhead for Free Catalog ‘‘M” Today. Write 


GUARDIAN ELECTRIC 


1627 W. Walnut Street Chicago, Illinois 












DON’T LOSE TIME 


WAITING FOR DATA! Yrha? Joing Gu — 


















































MEETING THE NEW NEMA STANDARDS 


Major changes in motor dimension standards affecting weight, 
space and size have been made by the National Electrical Man- 
ufacturers Association. The new frame assignments apply to 
ac. squirrel cage polyphase motors, single phase induction and 
de. motors from 34 to 2 hp. Smaller motors are possible now 
because silicon steels have been so improved that less motor 
iron is necessary to produce the same hp., and new synthetic 
and cloth insulations of higher dielectric strength have been 
A FEW S. S. WHITE S e n d f 0 r t h e S e developed which permit silt tandiiblen ina pei space. Mo- 

ee, tors in the new frame assignments will be rated at 40 deg. C. 

APP Fr L £ X | g L FE s u A F T temperature rise, open, continuous duty, and have virtually the 


POWER DRIVES same operating characteristics as motors in present frames. 





























Instruments Bulletins NOW! 
Tndleators : NEW NEMA MOTOR FRAME RATINGS 
Speedometers 
Tachometers At the moment you may not need general GENERAL PURPOSE SQUIRREL CAGE MOTORS 
eee information and engineering data about 110, 220, 440 and 550 volts, 2 and 3 phase, 60 cycles ¢ 
ae: deaditeaeeae flexible shafts. But in the rush of new de- HORSEPOWER AT (Approx. 
Aircraft Fuel Pumps velopment work you are likely to meet up FRAME NUMBER | 3500 RPM. | 1750 RPM. | 1150 RPM. | 875 RPM. 
— with a power drive or remote control I 2 _1* 3 Sf eee 
Concrete Surtacers problem any time. And when you do 2 2 1 Je 
ey Fe tga you Il want to consider a flexible shaft for 
Engraving Machin. the job because it’s such a simple, effec- ae. 7s 
Food Handling Machines tive solution. Then you'll be glad to have 
Hair Clippers the Flexible Shaft Bulletins on hand to Se | 
seiaken Agpiioness give you the ‘‘dope”’ you want right then TARE Se ees wana ten eeeeee-t 
Massage Machines ae inks Y 3 HORSEPOWER AT (Approx. ' 
Portable Tools. FRAME NUMBER 3500 RPM. | 1750 RPM 
Serew and Nut Setters Take a few minutes NOW and send for — <a Sg | 
Shoe Machinery ss : 203 1% 1 
Tube Cleaners a aa —it may save you several a <a =e 114% 

vi rin $s Sa wee eierems wet ee 
Washing Machines saat clay later on. ai 224 ie 3 2h oe 2" 
Windshield Wipers 995 5 3 

REMOTE BULLETIN 839 DIRECT CURRENT MOTORS—115 or 230 VOLTS 
CONTROLS ; as HORSEPOWER AT (Approx.) 
Automotive Te ooo FRAME NUMBER | 3500 RPM 1 1750RPM. | 1150RPM. | 875 RPM 
— ove ‘ or | mney 73 . oct cial 
Cc oxe an - = = " — 
“Needle Valve Adjust- BULLETIN 38 ame 
n ° 
Clock Setting Flexible Shafts for REMOTE CONTROL 
Crank Case Drain iret ae ee ae er ae, ! ia 
ee ae BULLETIN 1238 *Changes under es Sate eee. om. above epety in s — to open 
Radio Receivers P horizontal motors for continuous duty 40 deg. C. rise. pen, 60 cycle motors are 
Retractable Head Lights Flexible Shafts for POWER DRIVES satisfactory for operation on 50 cycles. Temperature rise will not exceed 50°C. 
Trip Mileage Reset continuous. tl hese motors can be operated on 50 cycles. 
Aircraft 
Antenna Reel Control . . . ‘ Ss a © : . 
Beacon Receivers This partial list of appli- Westinghouse Electric & Mfg. Co., in accordance with the 
om pass ° 7 

Gyre Pilot Control i aaa a ail you — revised Nema standards, has completed a broad program of 
Se of seeiciinaie dit ak motor re-design affecting motors in the wider range from 4 to 
Lecaie Witch Pecnetenr S. S. WHITE power 3 hp. Frames have been made lighter and a new bracing struc- v 
General drive and remote con- ture offers greater strength. Ball and sleeve bearings and their y 
Com Mesition Indicator trol flexible shafts are housings have new type seals against dust and dirt. ¢ 

Controls and Adjust- used—and the list is | To conform with the program of motor modernization, Gen- f 
Electrical Switches steadily growing. eral Electric Company has completely re-designed its line of z 
Sven Thermostat. Controls Any time you have a | polyphase induction motors in integral hp. ratings. New fea- 
wan —— ieee specific application to | tures include a cast-iron frame for more complete protection, s 
Washstand Drain Control make, ies are | reduced size and better ventilation, improved insulation influenc- y 
So ae i. ge heey | ing space and temperature factors and new bearings. 

ou ails. rite us. | 





W as I T E MACHINE TOOL OUTPUT UP 
* -* | Operating rate of the machine tool industry in October stood 


at 96.8 per cent of capacity against 94.9 in September and 84.9 
The S. S. White Dental Mfg. Co. | in October, 1939, according to the National Machine Tool Build- 


ers Assn. Measured in terms of payroll hours, the industry’s 
j NM D U S T R i A L D ! Vi S 1] Oo Pe capacity increased to 50.3 per cent above September a year ago. 
Department L, 10 East 40th St, New York, N.Y. INDUSTRY ACTIVITIES IN DEFENSE PROGRAM 


ee Ream | Cooperating with the government in the interests of national 
iL defense, manufacturers in the electrical field have geared their 





ELECTRICAL MANUFACTURING 


Where a Sing le Tine automatic control of temperature 
in food storage plants involves reliance 
e ° upon the precise and uninterrupted 
F al { ure M I G h t functioning of tad points. A mack 
failure might cause losses running high up 
Cost Thousands into the thousands and might well prove 
to be disastrous. Ranco Inc., of Columbus, 
Ohio and New York, have used literally 
millions of Baker silver contacts for their 
temperature control devices and continue 
to use them. No better testimonial to their 
perfect reliability could be offered. We are 
ready to supply you with contacts of plat- 
inum, palladium, or any of their alloys; as 
well as silver, gold, or tungsten for either 
severe duty or for lighter work. Just tell 
us your requirements. We'll be glad to 
work with you. 


BAhER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 
113 ASTOR ST., NEWARK, N. J. 


NEW YORK SAN FRANCISCO CHICAGO 


QUALITY IN 
SPECIAL PORCELAIN PARTS 


@ Our job is to produce Special Porcelain 
Parts to meet the customers’ individual 


ie are literally hundreds of EGYPTIAN finishes from eT nee = on 
which to choose, your final selection depending upon the product . exacting buyers. Send us your inquiries; 
you have to finish . . . Clear lacquers . . . Colored opaque enamels. . . ; ooo no obligation. 
Colored transparent lacquers . . . Synthetics . . . Novelties . . . Finishes AKRON PORCELAIN Co. 
for all types of industrial products ranging from adding machines to oe : Akron, Ohio 
zithers and most everything between. 


In addition to many standard formulations there are available 
special types of finishes, tailor made so to speak, to fit individual 
requirements. Whether you call for a spray, dip or brush lacquer or 
synthetic, air dry or bake, you will find among the EGYPTIAN line 
a finish which will fill your particular needs. 


Our experience of over fifty years in the manufacture of 
superior finishes particularly fits us to discuss your requirements with 
you. For further details regarding EGYPTIAN finishes address 


ood 


84.9 
il THE EGYPTIAN LACQUER MANUFACTURING CO 
A 


ROCKEFELLER CENTER NEW YOR 


ry’s 


F TORT 


CTIA | aber iia 
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BLUE RIBBON 
RESISTORS 


@ lhere are three vitally important reasons 

responsible for the ever-increasing demand 
for Blue Ribbon resistors since their intro- 
duction to industry . . . higher heat dissipation, 
compactness and light weight. Available in 
a wide range of sizes in Fixed, Tapped and 
Adjustable types. Complete engineering data 
available at your request without obligation. 





Vitreous enameled 
continuously adjust- 
able rheostats em- 
bodying the latest 
developments in 
rheostat design — 9 
sizes from 10 watts 
thru 500 wetts. 


Over 70 sizes of 
standard Hardwick, 
Hindle vitreous 
enameled resistors 
available from stock. 





HARDWICK 


HINDLE, INC. 


NEWARK, NEW JERSEY, U. S. A. 











production activities to the accelerated pace demanded in effec- 
tively carrying out the national program. 

Work is proceeding rapidly in 15 or more plants of the West- 
inghouse Electric & Mfg. Co. on approximately $93,779,000 
worth of defense orders, a large quantity of which is for other 
industrial concerns expanding their own plant facilities in con- 
junction with the program. Equipment ordered ranges from 
small control devices to large generators and ship propulsion 
mechanisms. It is estimated that actual delivery of about $9,- 
000,000 worth of this material will be made before the end of 
the year. 

Assistant Secretary of War Robert P. Patterson, accompa- 
nied by General Electric Co. officials, recently made a one- 
day inspection of the army and navy work under way in the 
Schenectady plant as well as laboratory projects in the research 
laboratory. He viewed the manufacture of 60-inch, 800,000,- 
000-candlepower, anti-aircraft searchlights, turbines for war- 
ships and military radio equipment. 

Radio Corp. of America is expanding its research and 
production facilities to provide the United States with a most 
efficient and extensive communication system and to speed gov- 
ernment defense orders. Meade Brunet, manager of engineer- 
ing products, said: “The program was carefully mapped last 
June and we are following it to the letter. Thoroughly coor- 
dinated all along the line, it has entailed an expenditure of 
several million dollars in tools and in expanding manufacturing 
space... . We recognize defense as self-preservation, and that 
is why plans were so elaborately made early in 1940. This 
foresight has averted any curtailment of our regular manufac- 
turing of radios for the home.” 

National Industrial Service Assn., Inc., representing the 
electric motor dealers and repair shops, has conducted a survey 
in the form of a questionnaire to determine the services and 
facilities available for participation in the national defense 
program. 

Representatives of virtually every industry in the United 
States gathered recently to attend the conference of the produc- 
tion division of the American Management Assnean Cleve- 
land to discuss manufacturing problems that have been created 
by the defense program. Significant among these were diffi- 
culties of moving from single to multiple shift operations; se- 
curing an adequate supply of skilled men; assignment of work- 
ers to jobs for which they are suited. 


Engineering Training for Defense 
To cooperate with the United States Office of Education, to 
H 




















































which Congress has recently appropriated $9,000,000 for carry- 
ing on a nation-wide program of short intensive courses in 
engineering subjects, the presidents and deans of nine engineer- 
ing colleges in the New York metropolitan area have formed 
the New York Committee on Engineering Training for National 
Defense. The committee is especially concerned with making 
available training designed to provide quickly a large number 
of men needed in industry who have general engineering back- 
ground but who require courses for specific employment related 


to national defense. 
First task of the committee will be to make a survey of about 


I 
150 plants and industries having defense contracts in and t 
around New York for the purpose of obtaining first-hand in- tl 
formation from the management as to the specific needs that 
exist in industries for additional personnel trained in engineer- 
ing subjects, and as to whether the need is greatest for training ¢ 
new employees, up-grading present employees, or training se- k 


lected employees to organize and give courses within industry. 


Company Policies for Service Men 


Provisions have been made by Westinghouse Electric & 
Mfg. Co. to grant a year’s leave of absence to those employees, 
working for the company for one year or more, who are con- 
scripted or who volunteer for service under the national defense 
program. They will receive a month’s earnings and vacation 
pay, if eligible for vacations. At completion of their military 
training, employees will be granted a further leave up to 40 
days in which to apply for reinstatement and will be restored 
to their former positions. j 
Employees of the Philco Corp., having more than one year’s 
seniority, who volunteer or are drafted for military service, will 
be paid one month’s salary. Those with the company less than 
a year will receive one-half of this compensation. Group life 
insurance premiums will be paid by the company for a period 


ELECTRICAL MANUFACTURING 
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im REG. US. PAT. OFF. mp« COUNTRIES 


CREPE WADDING 


protects your product 
dresses your package 


What Does This Mean to You? 







What Do Good Castings Mean to 


You in Your Manufacturing? 





What Do Solid Castings Mean to 


Your Customers? 


PRESSURE CASTINGS, INC. 


Zine and Aluminum Die Castings 


21500 St. Clair Ave.. 





Cleveland, Ohio 


Showing how Lionel Corporation uses KIMPAK fo protect its latest model 
electric trains from shipping damage. 




















@ When your product leaves your plant, it’s on its own. 
That’s why wise shippers everywhere are protecting their 
products, both large and small, from shipping damage with 
KIMPAK*—the ideal packing material. Light-weight, and flex- 
ible, KIMPAK guards against breakage, chipping or chafing 





A ee. cae . against costly finish or structural damage. Soft, yet re- 


sizes... all 
materials . . . Made 
to accurate standards so 
that each spring has the 
needed 
properties. Our 
engineering department 
has a reputation for good 
work—is at your service 

at any time. 


silient, KIMPAK is a safety-cushion and shock absorber .. . 
so light and clean it will not scratch even the most delicate 
finishes. 

But KIMPAK does more than guard against shipping dam- 
age, for its rich texture and snowy white color dresses up 
your package—adds a note of distinction that stimulates sales. 

For samples of KIMPAK and further information, mail 
the coupon today. 


NT 


FREE! 1940 Portfolio of KIMPAK 





4 
> KIMBERLY-CLARK CORPORATION EM-12 
%, ~ Neenah, Wisconsin 
Cs ‘> ; rt ; 
- ste Address nearest sales office: 8 S. Michigan Ave., Chicago; 


The hundreds of Please send us the 1940 Portfolio of KIMPAK. 
HUNTER customers will 
tell you the best way to 
get the right spring 

for the job 

is the HUNTER way! 


Company 


Address 


2 eS 


7 
| 
| 

122 E. 42nd St., New York City; 510 W. Sixth St., Los Angeles. | 
| 
| 
| 
| 
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Laboratory Approved 
Production Operations 
Assure Quality Cold 
Rolled Strip Steel. . 





A modern laboratory is dovetailed into 
extensive production facilities at Thomas. 
Careful plans are made to produce steel to 
meet your specifications and performance 
requirements. Careful watch through the 
laboratory carries these plans to a success- 
ful conclusion in the mill—and, in YOUR 
RS 6. has 


~ Roy, 


swir@Q STEEL 


ALWAYS LABORATORY APPROVED 


Bright Finish Uncoated and Electro 
Coated with Nickel, Zinc, Copper, Brass 






THE THOMAS STEEL CO. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 
WARREN, OHIO 









of one year and forty days, and seniority will be credited while 
employees are serving with the United States armed forces. 
Philco will re-employ all those called to the service. 

Emerson Radio and Phonograph Corp. has announced a 
plan whereby employees, during the first two months of mili- 
tary service, will receive the difference between what they earn 
in army pay and their regular wages, based on average earnings 
for six months prior to their release from the company. In 
addition, the regular one week’s vacation pay will be given to 
each employee. Group insurance policies will be kept active 
and employees’ premiums absorbed by the company for one 
year. Reinstatements to their former positions will be given 
to those employees who return to Emerson within forty days 
after expiration of their military service. 

York Ice Machinery Corp. has promised leave of absence, 
compensation allowance equal to one month’s salary and con- 
tinued company insurance for all employees who are drafted, 
called into service, or who volunteer for military service. 


WESTINGHOUSE PRESENTS SERVICE AWARDS 


Dr. Frank Conrad, who began as a bench-hand and now holds 
the position of assistant chief engineer, has received a diamond- 
studded gold lapel pin in recognition of his half-century of 
service with Westinghouse Electric & Mfg. Co. The award 
was presented by Dr. R. E. Hellmund, chief engineer, within a 
month of the twentieth anniversary of the first regularly sched- 
uled radio broadcast for which Dr. Conrad, known as “the 
father of radio broadcasting,” was directly responsible. Dur- 
ing the recent annual Nema meeting, Dr. Conrad was similarly 
honored, along with two other 50-year men, receiving a 50- 
year certificate for his service to the electrical industry. 

Gold emblems have been presented by Chairman A. W. Rob- 
ertson to President George H. Bucher, Ralph Kelly, vice presi- 
dent in charge of sales; Roscoe Seybold, vice president and 
comptroller, and thirteen other employees who have completed 
30 or more years’ service with Westinghouse. Over 21,000 
other employees, who have been with the company 10 years or 
more, are receiving similar service awards this year. 


FM COMMERCIALIZATION AUTHORIZED 


Fifteen frequency modulation broadcast stations, located in ten 
states scattered throughout the country, have been initially au- 
thorized by the Federal Communications Commission to operate 
on a full commercial basis as soon as practicable. More than 


MEETINGS AHEAD 


December 2-6. American Society of Mechanical 
Engineers. Annual meeting, New York, N. Y. C. E. 
Davies, 29 W. 39 St., New York, N. Y. 

December 2-7. 14th National Exposition of Power 
and Mechanical Engineering. New York, N. Y. 
Charles F. Roth, Grand Central Palace, New York, N. Y. 

December 3-5. American Society of Refrigerat- 
ing Engineers. Winter meeting, New York, N. Y. 
David L. Fiske, 37 W. 39 St., New York, N. Y. 

December 4-6. Institute of Cooking and Heating 
Appliance Manufacturers. Annual meeting and ex- 
position, Cincinnati, Ohio. Samuel Dunckel, Shoreham 
Hotel, Washington, D. C. 

December 9-10. National Industrial Council. Spon- 
sored by the National Association of Manufacturers. 
New York, N. Y. Noel Sargent, 14 W. 49 St., New 
York, N. Y. 

December 11-13. National Association of Manu- 
facturers and Congress of American Industry. An- 
nual convention, New York, N. Y. Noel Sargent, 14 
W. 49 St., New York, N. Y. 

January 9-11. Institute of Radio Engineers. An- 
nual convention, New York, N. Y. Harold P. West- 
man, 330 W. 42 St., New York, N. Y. 

January 13-16. Coin Machine Industries, Inc. 1941 
exposition, Chicago, Ill. Theodore R. Sills, 43 E. Ohio 
St., Chicago, II. 

January 27-29. American Society of Heating and 
Ventilating Engineers. Annual meeting, Kansas City, 
Mo. A. V. Hutchinson, 51 Madison Ave., New York, 
N. Y. 
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- How fo select an Electric 


NEW FREE heating unit for your product 


8; U 4 § a iy SS FIRST—Treu the Wiegand engineering staff about 
RATTLE CUS SRS piensa 


THEN—these Chromalox engineers, long experi- 
enced in successful applications of electric heat, will 
investigate your problem and recommend the correct 
; 5 unit. Results are proven by exacting tests at the 
Do you have the latest information on these Chromalox factory. 


UNIVERSAL COIL WINDERS? SOME WIDELY USED... 


No. 84 Cross-Wound Coils for Radio Receivers. 
Ask for Bulletin 84. 
Is No. 96 _ Layer-Wound Coils—“Cotton Interwoven” ELECTRIC 


x and Non-Insulated. Ask for Bulletin 96. 





f No. 98 Heavy Duty Winding of Direct Current 

d Field Coils, Paper-Insulated Transformer 4 E AT j ii G ij k ITS 
a Coils. Ask for Bulletin 98. 

- No. 102 “Synchronized Production” of Non-Insu- 

lated Coils. Ask for Bulletin 102. WHICH MAY BE SE- 


No. 104 Paper-Insulated Coils in Multiple Form at 
High Speeds. Ask for Bulletin 104A. 


No. 105 (“Duo-Matic”’): Up to 28 Paper-Insulated 
Coils Wound at Once. Ask for Bulletin 105. 


LECTED ARE: 
RING UNITS 


—to clamp beneath circular vessels. 
Used for appliances and industrial 
equipment of all kinds. 


IMMERSION HEATERS 


—Many sizes and types, portable and 
permanent. Sheaths of all required 
metals to resist corrosive action. Can 
be applied to numerous kinds of con- 
tainers by a variety of simple methods. 


CARTRIDGE UNITS 

—Usually inserted in drilled holes in 
Ge machine parts, tools, etc. Many sizes. 

TUBULAR HEATERS 


—For heating molds, platens, dies, 
tubes and miscellaneous parts. 


KOILFIN HEATERS 


—For mounting in air ducts or in 
front of blowers and fans. 


STRIP HEATERS 


—For heating ovens, liquid con- 
tainers, platens, molds. Also in 
curved form to fit around pipes, 
kettles, other curved surfaces. Vari- 
ous lengths. 
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UNIVERSAL WINDING COMPANY 


P.O. BOX 1605 PROVIDENCE, R. I. 
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Fitting the Spring to the Need! 


Besides prompt, accurate handling of your routine 
orders, Peck Service includes intelligent engineering 
help on your design problems when needed. If you 
are having trouble in a product due to a spring or 
screw machine part, let us help you. Meantime, 


SEND FOR CATALOG 


and useful technical article on spring design. Please 
write on your letter head. 


PECK SPRINGS EDWIN L. WIEGAND COMPANY 
AND SCREW MACHINE PARTS 7530 Thomas Blvd. Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 12 


Position 


Bring your heating problems to 
Wiegand engineers. Capitalize on 
their experience and get the right 
heating unit for your product. 





“The Chromalox Book 
of Electric Heat’ de- 
scribes fully all types of 
electric beating units 
and their uses. The cou- 
pon below, with your 
business letterhead 
brings you a copy. 





The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Name 
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Interval Timers 
Running Time Meters 
Reset Timers 
Time Delay Relays 
Cycle Timers 


Repeat Cycle Timers 


Time Switches 
Signa! Control Switches 
Program Switches 


Multiple Contact Timers 
; Impulse Timers 
aoa. f Special Timers 


3 R.W. CRAMER COMPANY io 


CENTERBROOK CONNECTICUT 


C0 j L ELECTRICAL 
WINDINGS 
~~ 


# 









@ A competent and experienced organization de- 
voted to the design and manufacture of coil windings. 
Paper interlayer sections—form wound and bobbin 
wound coils. 

Equipped for prompt production on quantity or small orders 


MAGNETIC WINDINGS CO. 


Sixteenth and Butler Streets, EASTON, PENNA. 


REPRESENTATIVES , : eee xy co. 
W. A. JORDAN y (C. H. Fryburg) 
i 402 Cherry St. 
ey Philadelphia, Pa. 


GILBERT GISLASON A. J. LOEB SALES CO, 
82 St. Paul St. 1836 Euclid Ave. 
Rochester, N. Y. Cleveland, Ohio 








27,000,000 persons are in the 110,000 sq. mi. of potential service 
areas covered by these stations. The remainder of the more 
than 50 applications for FM commercial operation on the high 
frequencies will be acted upon at the earliest opportunity by the 
commission. In the meantime, the possibility of assigning iden- 
tifying call letters to FM stations to distinguish them from 
standard broadcast stations is being investigated. 


E. O. SHREVE HEADS NEMA 


E. O. Shreve, vice president in charge of apparatus sales of the 
General Electric Company, was chosen president of the Na- 
tional Electrical Manufacturers Association by the board of 
governors which convened during the association’s recent annual 
meeting. Mr. Shreve, who succeeds C. E. Swartzbaugh, shortly 
thereafter stated: “The electrical manufacturing industry is 
ready to do its share in meeting the vast production problems 
whose swift and efficient solution must provide the first basic 
step in our national defense program. Coordinated through 
Nema, our industry will take its part in company with others 
in the steadily increasing tempo of production. The association 





(In front) C. E. Swartzbaugh, retiring president of Nema, and 
his successor, E. O. Shreve. Others are (I. to r.) Clarence 
L. Collens, member of the board of governors; Leonard Kebler, 
treasurer; G. C. Thomas, Jr. and W. E. Sprackling, newly 
elected vice presidents; Matthew Porosky, member of the 
board, and W. J. Donald, managing director of Nema. 


looks forward with confidence to the coming year in which it 
will be afforded its greatest opportunity for service. ... There 
is a real job to be done and it will require the best efforts of a 
united America to perform the task before us. As spokesman 
for a trade association which has always had a prominent part 
in creating an organized effort on the part of the electrical in- 
dustry, I pledge the continued support of its members and the 
facilities of their plants for the administration in this program.” 

Other Nema officers selected were vice presidents Howard 
E. Blood, president and general manager, Norge division, Borg- 
Warner Corp.; Ralph Kelly, vice president, Westinghouse 
Electric & Mig. Co.; F. W. Magin, president, Square D Co.; 
W. E. Sprackling, vice president, Anaconda Wire & Cable Co.; 
and G. C. Thomas, Jr., president and treasurer, Thomas & 
Betts Co. Leonard Kebler, president of Ward Leonard Elec- 
tric Co., is again treasurer. 

Fourteen new members of the board of governors were elected 
at the policies division meeting. In addition to the twelve 
governors whose terms expire in 1940, two vacancies were filled 
for unexpired terms ending in 1941. 


ENERGY OUTPUT GAINS 


For the week ended November 16 production of electricity by 
the electric light and power industry was 2,751,528,000 kw.-hr. 
against 2,719,501,000 kw.-hr. in the preceding week and 2,514,- 
350,000 kw.-hr. in the comparable week of 1939, up 9.4 per cent. 
Statistics given out by the Edison Electric Institute indicate an 
output of 10,916,713,000 kw.-hr. in the four weeks ended No- 
vember 16 compared with 10,103,582,000 kw.-hr. in the like pe- 
riod of 1939, gain of 8 per cent. 


SOME NEW DEVELOPMENTS IN METALS 


Improved phosphor-bronze springs, a new alloy combining co- 
lumbium and iron, and a high-speed brass plating process were 
among the outstanding developments announced for the first 
time at the recent National Metal Congress. 

Dr. R. H. Harrington and R. G. Thompson of the General 
Electric laboratories reported that a new heat treatment im- 
proves not only the electrical conductivity of phosphor bronze 
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YOU CAN GET WHAT YOU WANT in AtSiMae ‘STEATITE CERAMIC 
INSULATION 


7 


AlSiMag parts are custom-made 
in almost any size, shape or form. 
You may choose from a wide 
variety of “bodies” of different 
physical characteristics or con- 


sult our engineers. 


For example, AlSiMag 197 is an 
excellent insulation, not only at 
room temperature but also at 
red heat. It retains its mechanical 
strength and physical properties 


under all working conditions. 


TT trl wT ete eet * CHATTANOOGA * TENNESSEE 


CHICAGO - CLEVELAND + NEW YORK «+ ST LOUIS - LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA » WASHINGTON, D C 


a 
. itt i HT lly 
25 watts or 1000 watts . . . uni- Ca 
formly or taper wound ... single 
or tandem . . . whatever size and 


type you need . . . there's an (Jail MAM New 115- -page Catalog al Price List of 

Ohmite vitreous-enameled rheo- & ~ ro 

stat that’s best for your appli- & gt = 

cation. Often, it’s easy to find & : Screws . Bolts ’ Nuts ‘ Rivets by Central 

just the right unit quickly and ~ = 

economically in the large Ohmite 4, S * In presenting this new catalog, Central Screw Company urges all engineering, 

stock. Or, Ohmite will design production and purchasing executives to complete their file with this reliable 

and produce special units to meet “a Ss source of information on screws—bolts—nuts and rivets . . . standards from 

your specifications. You can be , , stock . . . specials to order. 

sure, too, that any Ohmite Rheo- oe 

stat you use means smooth, close Illustrates hundreds of Central's cold-upset and rolled-thread products, 

control, long life. including exclusive patented Central Wing Nuts and Thumb Screws. Shows all 
Write Today on Company 


sizes, dimensions, materials, and list prices. Initial your name and title on your 
OHMITE MANUFACTURING CO. | operhead for New 96-Page obligation, Write 


letterhead today for immediate cost-free delivery of this new catalog. No 

4806 Flournoy St., Chicago,U.S.A. Industrial Catalog No. 4 
CENTRAL SCREW COMPANY 
be Kight with OAMITE | 3519 SHIELDS AVENUE - CHICAGO, ILLINOIS 


RHEOSTATS - RESISTORS + TAP SWITCHES 


| 
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GENERAL THEOPHILUS LYLE DICKEY 
WAS RESOURCEFUL 


Both in civil life as alawyer and ZZ, 


as a soldier, General Dickey was 
noted for his good judgment 
and resourcefulness. He served 
in both the Mexican and the Civil 
Wars. As a member of General 
Grant's staff, he served in many 
campaigns and finally was placed 
in command of General Grant's 
cavalry division. 


GENERAL INDUSTRIE 
a 


for you tn 


Many times big users of molded plastics have 
awarded orders to General Industries because 
we have found uncommon methods of produc- 
tion that resulted in distinct economies. 


Whatever the size and nature of your molded 
plastic requirements, you can be sure that Gen- 
eral Industries will fulfill them promptly and | 
to your complete satisfaction. Our large plant 

is equipped with the most modern presses, 
staffed by competent experienced engineers. 

All operations are under one roof, under one 
direction, from making the molds to provid- | 
ing metal inserts where required. 


Submit blue prints, specifications and de- 
livery requirements and let us quote you. 


The GENERAL INDUSTRIES Co. 


Molded Plastics Division * ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU: 
CHICAGO, Phone Beverly 9361 © PHILADELPHIA, Phone Lombard 7696 
DETROIT, Phone Madison 2146 © INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 ¢ ELYRIA, Phone 2238 

















alloy but also its resistance to fatigue, its proportional and 
elastic limits, and its elongation and fabrication properties, re- 
sulting in higher quality phosphor-bronze springs. 

Another investigation conducted by E. R. Parker of the Gen- 
eral Electric research laboratory disclosed that a small amount 
of a relatively unfamiliar element, columbium, produces an 
alloy of exceptional properties when added to iron, making it 
possible to extend further the temperature at which steam tur- 
bines are operated, without involving expensive steels. 

Developed by the electroplating division of E. I. du Pont de 
Nemours & Co., a new brass plating process yields smooth bright 
deposits of controllable thicknesses from 0.001 in. at a more 
rapid rate of deposition than previously obtainable. It operates 
without polarization at high anode current densities, giving 
proper composition and color of plate and the purity necessary 
to maintain efficient operation of the bath. 


PRELIMINARY CENSUS RETURNS 


Additional preliminary reports of the 1939 Census of Manu- 
factures indicate the following: 

Manufacturers of electrical appliances reported decreases of 
3.5 per cent in employment and 6.5 per cent in wages, and an 
increase of 12.5 per cent in production for 1939 as compared 
with 1937. 

Insulated wire and cable manufacturers reported declines of 
7.2 per cent in the number of wage earners, 9.9 per cent in their 
wages and 10.6 per cent in the value of products compared to 
1937 statistics. 

Employment and wages were off 15.8 and 15 per cent re- 
spectively, and production fell 1.1 per cent below the 1937 
figures in the wiring devices and supplies industry. 


NUMBER OF RCA TUBE TYPES REDUCED 


Receiving tube types covered in the RCA preference list have 
been reduced from 36 to 31, as the program inaugurated by the 
RCA Manufacturing Co. moves into its second year, and two 
other types have been replaced in accordance with design trends. 
L. W. Teegarden, manager of the RCA tube and equipment di- 
vision, who made this announcement, declared: “Some order 
has come out of the chaos in the tube industry in the past year. 
Nearly a score of radio manufacturers have supported the RCA 
preferred type program by designing their receivers around the 
preferred type tubes. Results have been important in lowered 
costs all along the line, and in better and more uniform tubes. 
Now the RCA preferred type program assumes more importance 
than ever before. The total number of tube types in the re- 
newal market has passed 500, despite the fact that every type 
of radio can be designed around the comparative handful on 
the preference list.” 


ELECTRICAL GOODS ORDERS SOAR UPWARD 











| | | | | 
ORDERS BOOKED EACHQUARTER 
BY ELECTRICAL MANUFACTURERS 


| 






Reaching a new 
peak for any 
one quarter, the 
value of orders 
for electrical 
goods booked 
during the third 
quarter of 1940 
wes 94.1 per 
cent above that 
of the third 
quarter in 1939 
and 53.4 per 
cent over the 
preceding 
quarter this 
year. 


TOTAL DOLLAR VALUE 
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E USED to weld, stitch, and 

crimp a lot of assemblies in 
our plant, until Chicago showed 
us how much could be saved with 
rivets. Now we use multiple-set- 
ting and do a complete job with 
one machine stroke. We rivet dif- 
ferent materials together, some- 
thing we couldn't do before. We 
assemble finished parts, because 
Chicago rivets don’t harm the fin-]  ¢,. wwo rivetsat once onany center 


ishes. And we turn out stronger, distance from 7/16" to 7” with 
the Model 55, the Chicago rivet- 


better-looking jobs, saving money] seuer that combines flexibility CHIEVEMENT of the customer's 


t the same time.” with multiple-seting economy. 
oS as GOODWILL through SERVICE — 
EXPERT RIVETING ADVICE—Send a drawing, sketch, or sample assembly 


for free, complete production analysis. Learn what riveting can do for you. that is the aim of the Accurate Spring 
Mfg. Co. in every dealing with users 
Or RIVET & MACHINE CO. 
Ke hicago 


ms 


a 1848 South 54th Avenue (Cicero P. 0.) Chicago, winois /9 ‘des of springs. That this goodwill is being 
\\ Tubular and Split Rivets in All Rivet Metals l i 


ACP Lee ae ee ie gained, that Accurate customers are 


well served can be seen in the rapidly 
growing list of Accurate customers — 
customers who are disposed to return 
again and again to Accurate for their 
Spring requirements. 


Join this list of Accurate customers. 
Come to Accurate for springs, wire 
forms, stampings—small or large orders, 

standard or special- 


ok ly designed parts. 


FLUORESCENT SOCKETS FREE You'll get prompt 
a HANDBOOK cooperation from 


a ee ~ design insures against breakage. J ne our sales, engineer- 
uides make prongs slide in easily—tube can’t go i i 

; : . in 

Wrong—a twist either way locks the lamp in. Un- gato—compile’ _— cgi 
twist and ejector latch gently raises lamp (No un- or Gepariments— you . 
certainty as to when lamp is in position to remove). 


in convenien hd 
you PY Accul be so truly well 


. . . et opy i 
Socket and combination with starter socket Mm  wiite for your © served that you will 


available for manufacturers read b 
y to mount, dottoms . today: 
completely insulated and surely return. 


leads to your specifica- 
tions. ‘Designed for! fast, 
profitable assembly. A\ll fea- 
tures doubly important in the 


NEW 100 watt size. 


WRITE FOR SAMPLES AND COMPLETE STORY 


ALDEN PRODUCTS Co. ACCURATE SPRING MFG. CO. 


717 CENTER ST., BROCKTON, MASS. 3817 West Lake Street * Chicago, Illinois 
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If you want 
High Dielectric and 
Mechanical Strength 


in PORCELAIN PARTS 


A dark colored porcelain, adaptable 
to many applications with the advan- 
tage that it does not show assembly 
soiling. It can be furnished glazed or 
unglazed and may be had in blue 
or brown as well as black. Write for 
booklet with complete engineering 
data on our full line. 


é 
PORCE OMPANY 


41 Muirhead Ave. Trenton, N. J. 
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industrial 


All manufacturers and design-engineers of 
machines and equipment should investigate the wide 


flexibility of the Agastat . . . the time delay relay for many 
applications. For either AC or DC current, it offers multiple 
timing effects by different circuit combinations. It introduces 
a delay when the control circuit is either opened or closed and 
is easily adjusted with a thumb screw. Unaffected by dust, 
temperature, humidity or voltage fluctuations; ruggedly built 
for years of grueling service. 





Bulletin N-4, giving complete information 
and technical data will be sent promptly on 
request without obligation. Write today! 
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ABOUT PEOPLE YOU KNOW 


Frederick V. Geier, president of the Cincinnati Milling 
Machine Co., was elected president of the National Machine 
Tool Builders Assn. at the annual meeting of the association. 
Other officers are: first vice president, Clifford S. Stilwell, 
executive vice president of Warner & Swasey Co.; second vice 
president, George H. Johnson, president of Gisholt Machine 
Co.; and treasurer, E. C. Bullard, vice president of Bullard 
Co. Mrs. Frida F. Selbert continues as secretary and Tell 
Berna as general manager. 

Carl H. Lambelet, president of the New Jersey Machine 
Corp., has been elected president of the Packaging Institute, 
Inc. At the membership meeting of the Packaging Machinery 
Manufacturers Institute, which operates as the machinery divi- 
sion of the Packaging Institute, the following officers and di- 
rectors were elected: president, Carl H. Lambelet; vice pres- 
idents, Morehead Patterson, American Machine & Foundry 
Co., and Charles L. Barr, F. B. Redington Co.; directors, Lee 
W. Duer, Elgin Mfg. Co.; Herbert H. Leonard, Consoli- 
dated Packaging Machinery Corp., and Bryant W. Langston 
of Samuel M. Langston Co. 

Arthur Mackmann, formerly works 
elected vice president in charge of 
Bros. Gear & Machine Corp., Chicago. 

David Fitzgerald has been appointed assistant to G. H. 
Shill, manager of the G-E plastics department, in Pittsfield, 
Mass. Mr. Fitzgerald, for the past six years, was auditor of 
this department. 

George C. Thomas, Jr., has been elected president and 
treasurer of the Thomas & Betts Co., Elizabeth, N. J., and 
Nestor J. MacDonald, vice president in charge of sales. Mr. 
Thomas previously held the positions of vice president and gen- 
eral manager, while Mr. MacDonald was assistant sales man- 
ager, then general sales manager before assuming his present 
post. 

L. O. Myhre has been appointed manager of manufacturing 
in the radio division of Westinghouse Electric & Mfg. Co. in 
Baltimore. He was formerly manager of engineering and man- 
ufacturing for the Westinghouse X-Ray Co. 

Leon R. Ludwig has been named manager of the combined 
circuit breaker and protective devices engineering sections of 
the Westinghouse switchgear division at East Pittsburgh. For 
the past five years Mr. Ludwig headed protective devices en- 
gineering. 

William A. Hanley, newly elected president of the Amer- 
ican Society of Mechanical Engineers for the coming year, has 
been an active member of the society for the past 27 years. He 
has served as representative on various councils and commit- 
tees, was elected a manager in 1927 and became a vice president 
in 1930. Mr. Hanley is head of the engineering division of 
Eli Lilly & Co. 

L. A. Umansky, who joined the General Electric Schenec- 
tady works in 1919 as a test man, has been appointed assistant 
manager of the industrial engineering department. 

Howard D. Matthews, electrical engineer closely associ- 
ated with the development of thermostatic metals and their ap- 
plication to temperature controlled devices, has rejoined the 
W. M. Chace Co. in Detroit in an advisory and consultant 
capacity. 

Dr. W. D. Coolidge and Stuart M. Crocker have been 
appointed new General Electric vice presidents. Dr. Coolidge 
will continue as director of the G-E research laboratory in 
Schenectady ; Mr. Crocker will relinquish his duties as manager 


manager, has been 
manufacturing of Foote 















DR. W. D. ). COOLIDGE STUART M. CROCKER 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25°, or more and is durable. 
Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 

A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information 









Large Stocks... Uniform High Quality... 
Immediate Shipment . . . Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 




















































Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plantsat: Chicago, Milwaukee, St. Louis,Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


CULLMAN WHEEL COMPANY 


1328 ALTGELD ST. CHICAGO, ILL. 


HILLIARD CLUTCHES 


THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
» chinery, etc. 

Simple trip makes it suitable for me- 
chanical, electrical or manual control. 









Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING . .. FRICTION ... SINGLE REVOLUTION ... SLIP... SPECIAL 


THE HILLIARD CORPORATION 
et eo ee ELMIRA, N. Y. 
































A compa nsive 

FOR INDUSTRIAL PROCESS TIMING FENWAL AIR THERMOSWITCH — snormo-resP pa. 

A Junction Box, now attached to gjectri¢ SW" tion 

the cartridge type thermoswitch as justable o7e 00" Fr. 

Cw shown, allows use of BX or Conduit ranges—O to 15 
attached to terminal block within Rating 10 Amp 230 

¢ Directly calibrated dial * Models to cover ranges protective cover. Permits, also, use of Volts, 5 fe waitter 
between .05 and 120 seconds « Continuously variable graduated dial and knob and or Volts 1/10 = no 

a tion of lead wires. To its already a1. practically 
within range * No moving parts except relay wide application now is added the et jag. Writ tor 
field of ventilation and air condition- thet™? 


COMPACT ACCURATE DEPENDABLE INEXPENSIVE 


Engineered to meet exacting requirements 









ing. “Hex” type for immersion con- 


: f Sand ; trol also available. 
For full information on electronic timers, electronic switches and 


photo-electric controls write 


UNITED CINEPHORE 
CORPORATION 


TORRINGTON, CONNECTICUT 










10 MAIN STREET 
ASHLAND MASSACHUSETTS 
+ T ] 
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Circular Saws 


KEPT CONCENTRIC 


WITHIN .0002 OF AN INCH WHEN 
FILED ON A QUICK WAY, 


the only precision built universal, 
automatic saw filing machine. 


@ Worth several 
times as much as 
any other saw filing 
machine because of 
its unique design 
which keeps __ it 
from becoming 
loose and sloppy 
and which saves the 
cost of frequent 
repairs to keep it in 
operation. 


Inguire Today ius 


The Quick Way files circular saws up to 24”, hand 
saws, band saws and any saw blade that can be 
filed with a three cornered file. 


INDUSTRIAL ENGINEERING CO. 


poe COoORP ORA TE DO 


PENCE BUILDING MINNEAPOLIS, MINN. 


of the company’s air conditioning and commercial refrigeration 
department at Bloomfield, N. J., to make his headquarters in 
New York City. Management of the latter department will be 
added to the present duties of H. L. Andrews, vice president 
in charge of the appliance and merchandise department. 


PRODUCT SALES SHOW MARKED GAINS 


Washing Machines. Continuing the year’s advances over 
1939 sales, shipments of household washers in September to- 
taled 149,002, 7.2 per cent above the same month in 1939 and 
0.7 per cent ahead of the August total of 147,878, according to 
the American Washer and Ironer Manufacturers Assn. Ship- 
ments for the nine months reached 1,190,878 compared with 
1,110,166 in the like period last year, up 7.2 per cent. 

Ironers. September shipments rose to 21,007, highest month 
in the industry’s history, an increase of 84.7 per cent over 11,372 
in September, 1939, and 51.6 per cent above 13,848 in August, 
1940. Total shipments through September aggregated 110,068, 
18.1 per cent greater than the 1939 shipments of the same pe- 
riod, 93,152. 

Refrigerators. Domestic household units sold during Sep- 
tember amounted to 104,454 compared with 68,033 in 1939, a 
gain of 53.5 per cent, but were off 45.6 per cent from the Au- 
gust sales of 191,981, according to Nema. Units sold through 
September this year totaled 2,265,138 in comparison with 1,624,- 
657 last year, up 39.4 per cent. 

Electric Ranges. Sales in September amounted to 32,167 
compared with 26,235 in the like month of 1939, and 29,128 in 
August, 1940, respective gains of 22.5 per cent and 10.3 per cent. 
An increase of 32.9 per cent in sales for the first nine months 
this year, which numbered 319,651, has been reported by Nema 
in comparison with 240,798 in the corresponding 1939 period. 

Oil Burners. Shipments for September amounted to 41,490 
as compared with 35,352 last September and 31,544 in August, 
1940, increases of 17.2 and 31.4 per cent, according to the De- 
partment of Commerce. Nine months’ total this year reached 
182,918, up 24.5 per cent from last year’s figure of 146,987. 

Mechanical Stokers. September sales totaled 31,337, a gain 
of 51.9 per cent over last September’s total of 20,600 and 33.7 
per cent above August sales of 23,469 units. Department of 
Commerce statistics indicate total sales for January through 
September, 1940, to have been 109,042 compared with 72,413 in 
the corresponding period last year, up 50.5 per cent. 


NEW PLANTS, EXPANSIONS 


Cutler-Hammer, Inc., has opened a new factory, sales office 
and warehouse at 711 Potrero Ave., San Francisco, for the 
production of panel- and switch-boards, multi-breakers and 
special assemblies of motor control. 

Signal Electric Mfg. Co. has started work on the construc- 
tion of a two-story addition to its plant at Menominee, Mich., 
which will house an enlarged finishing and plating department 
for the company’s expanding line of fans, ventilators, electric 
drills and motors. 

General Electric Co. has announced plans for the erection 
of a second large building at its Schenectady works to be used 
by the order and stores department. 

Colonial Broach Co. has started the construction of a new 
plant of some 20,000 sq. ft. of space on Hoover Rd., Detroit, 
to provide increased facilities for the manufacture of broaching 
machines, etc. 

Charles Bruning Co., Inc., manufacturer of drafting and 
engineering supplies and equipment, etc., will double its Chicago 
plant capacity by erecting a new building at 4700 W. Montrose 
Ave. which, when completed, will consolidate all the activities 
of the company. 

Marlin-Rockwell Corp., Jamestown, N. Y., has begun con- 
struction of a one-story addition to its plant. 

Westinghouse Electric & Mfg. Co. plans an expenditure 
of $500,000 to expand the facilities of its lighting division at 
Cleveland, involving four new buildings and operating equip- 
ment. 

Producto Machine Co. of Bridgeport, Conn., is expanding 
its plant to take care of increased machine tool production upon 
a general improvement program. 

Automatic Electric Mfg. Co. (flashers, time switches, 
interval timers) has moved into its new office and factory build- 
ing at 10 State St., Mankato, Minn. 
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SPECIAL MOTORS 


jin OLVAd ae, Oe aae ee 


125 AMORY STREET 


Chicago, II|_—6161 So. State St. 


Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 


SINGLE Cup 
Washer Lug 


Without wire grip 
Catalog No. 1055B Catalog No. 1055 _ 


WRITE FOR BULLETIN 8-D 


KRUEGER - HUDEPOHL 
Third & Vine Sts. Cincinnati, Ohio 


COLD-DRAWN 


/ Hollow Screws fit your special 

J electrical needs for small screws 

that hold under vibration Ask for 

FREE fest samples in any sizes follow- 

ing: Hollow Set Screws in size No. 4 
f andup. Socket , 
Head Cap / 


Screws in size 
No. 2 and up 
" Special to 
order in 
brass or any 
alloy. 


THE ALLEN MANUFACTURING COMPANY 


DECEMBER 1940 


New York, N. ¥.—101 Park Ave. 


BOSTON, MASS. 


Philadelphia, Pa.—11 


@ THE H-B RELAY, 
LISTED AND APPROVED BY THE 
RE-EXAMINATION SERVICE 
OF THE UNDERWRITERS 
LABORATORIES, INC 


. IS DEPENDABLE! 


NO HUM 
NO CHATTER 


@ Only one moving part 


@ Mercury to mercury make 
and brea 


@ No exposed arc 


High speed opening and 
closing 


Dust and corrosion proof 


& 
@ Maintenance free 
te 


30 amp. 110 volt AC—20 
amp. 220 volt AC—5 amp. 
115 volt DC 


ad baie he 


2531 "I BROAD ae PHILADELPHIA, PENNA. 









CONTACTS? 
































°"M NO DIFFER- 

ENT from most 
other manufacturers 
when it comes to sup- 
plies. When I find a 
good thing, I like to standardize on it. Maybe 
Callite’s isn’t the only strong, long-wearing 
contact, but whatever the type of contact 
needed, Callite can deliver. The range is com- 
plete, and on top of that, Callite fabricates to 
exact specifications. Service like this saves time, 
and cuts contact costs. That counts with me!” 


CALLITE INVITES YOU to consult its experienced 


engineering staff for help on your contact probleras. 

For bulletin pointing the way to better contact per- 

formance, address Callite Tungsten Corp., 547-39th St., 
Union City, New Jersey 


Callite contacts are available in Tungsten. 

Molybdenum, Silver, Platinum and alloys, 

in a wide variety of shapes and sizes. 
CONTACT CALLITE FOR CONTACTS 


CALLITE TUNGSTEN CORPORATION | 


547-39th STREET * UNION CITY, NEW JERSEY — 
CABLE: “CALLITES” : 


Gear Specialties ear Sp. 






2650 W. Medill Ave. 












SPURS RACKS 
* . 
SPIRALS RATCHETS 
€ ° 
BEVELS WORM 
GEARING 





—such as these, and numerous others, are the 
logical product of a skilled organization with a 
deft ‘feel’ for precise work. . Note the Com- 
bination Worm-gear, rotating as a Gear on one 
side and as a Worm on the opposite side. 


Made to order only—No Stock—No Catalog 


eesnecialties 


ad 
“eae Cy CERO a 





SPECIAL MOTORS 


Designed for each application. 


Also ere ate , Rotary- 
Motor- secaasiineial Converters. 
Generators Frequency- 

Dynamotors. Changers. 


Send us your problem. We can help you. 


ELECTRIC SPECIALTY CO. 


213 SOUTH STREET, STAMFORD, CONN. 








FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chok es, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 


Catalogue Upon Request 












a Ve BARA) 
150 EXCHANGE ST. 


MFG.CO.INc. 
MALDEN, MASS. 





Phone Humboldt 3482 
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IT STANDS 
THE GAFF 





OF 


SPEEDS! 


UE to the use of an improved enamel developed 

in the Acme plant under severe work tests, 
improved processes and controls, Acme Enameled 
Magnet Wire has exceptionally high abrasion resist- 
ance, easy flexibility and a GOOD SLIP. By its use, 
many have increased output, reduced rejections and 
lowered overall costs—at the same time making the 
work easier for their operators. 


More improvements have been made in magnet wire 
in the last 3 or 4 years than all the 25 years previous. 
If the wire you use is even slightly *“dated,”> you may 
not be getting what Acme can give you. Samples 
available for test’ purposes. 


Wire 


PRODUCTS 





The Acme Wire Co., New Haven, Conn. 
MAGNET WIRE—COILS—VARNISHED INSULATIONS 


> EER 
E > 





N 








Improve your product with Davis custom- 
built solenoids and you open up new sales 
possibilities. 

Large variety of standard parts enable us to meet 
your exact requirements at unusual savings. 


You can depend on Davis quality for long trouble-free performance. 
Samples gladly furnished. Write today. 


DEAN W.DAVIS & CO.,INC. 


547 W. FULTON ST. CHICAGO, ILL. 
COILS FOR EVERY ELECTRICAL PURPOSE 









LAMINATION DIES 
















. For nagh-epaed cemnnuned guaducten, you need peafeut 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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NO “DOUBTFUL SCREWS" 


on 4.) planes! 





American Airlines, Inc. 
speeds repairs, keeps 
a maintenance costs low 
with Parker-Kalon Self-tapping Screws 


To maintain rigid flight schedules, American Airlines’ 
Maintenance De ‘partment must avail itself of every aid 
for - edy repairs, yet without sacrificing safety. With 
these factors to consider, it cannot afford to use “doubt- 
ful screws” ...serews that look okay but of which a per- 
centage fail to perform prope rly. slowing up work and 
making unsafe fastenings. That is why American Airlines 
has standardized on Parker-Kalon Quality-Controlled 
Self-tapping Screws, which are invariably dependab le. 
And by writing Parker-Kalon Screws into their specifi- 
cations, most aircraft manufacturers, inc luding Douglas, 


Boeing, Lockheed, Glenn L. Martin and ¢ ‘onsolidate d. are 
likewise assured of unhampe red produc tion schedules. 


Remember, when you buy Parker-Kalon you get de- 
pendable quality .. quality controlled by the famous 
Parker-Kalon Research | aboratory. Get free samples... 
test them...see for yourself! Write Parker-Kalon Cor- 
poration, 198-200 Varick Street, New York. N.Y. 


TYPES, SIZES, HEAD-STYLES 


FOR EVERY ASSEMBLY OF 
METAL OR PLASTICS 





\ Address 











Crews ciny & Stat 
1 C—_—= 


-_ 
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WIRE STRIPPER 


WILL NOT CRUSH 
STRANDED WIRE 


THe E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 






























The lever will not operate unless wire with 
insulation .050” or larger is inserted between 
the grippers. When no wire is inserted the 
lower gripper moves upwards when handles are 
squeezed, pushing trigger and lever up and 
out of action. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
easy to operate as a pair of pliers. 


Write For Circulars 


and Full Particulars 





—_ —_ ae for —- — e 
olonial; E- oot Pedal; Mastercraft Foot 

Pedal; Side Lever; Overhand Lever; and, a 
Hand Wire Strippers. . 3 


PYRAMID PRODUCTS COMPANY 
ULE ETC Le CHICAGO, ILL. 


a Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Ul. 





THE RELAY | HAVE YOU TRIED THE NEW 


% ILSCO LUG? 










THAT SURPRISED EVEN ITS DESIGNERS 
OFFERS 4 DEFINITE 
BENEFITS TO USERS 


1. Reduced user's assembly cost (relays are 





Vo 


f ~s > Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


§1LSCO COPPER TUBE & PRODUCTS, INC, 
5629 Madison Road, Cincinnati, Ohio 



















pre-adjusted) 2. More reliable operation (con- 
tacts have heavy pressures—are self-cleaning) 
3. More positive action (armature restored by 
leaf spring) 4. No overheating (coil is self pro- 


tecting). 





You can enjoy these benefits. Write Dept. C. 


for information. 


FLUORESCENT LAMP 


AN OFFER... 


Tellus(1) Yourproduct oroper- 
ation (2) Function and perform- 
ance details (3) Whether chief 
objective is improved perform- 
ance or reduced cost. We'll 
send a helpful recommenda- 
tion, free. Write Dept. C. 






Engineered to yourfixtures 
to guarantee trouble-free 





operation. Samples sub- 
mitted for testing. 


THE ACME ELECTRIC & MFG. CO. 


AUTOMATIC oe ELECTRIC 35 WATER ST. CUBA, NEW YORK 


Relay Makers Since 1898 
1033 West Van Buren Street, Chicago 
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SPECIALIZING in “SPECIALS” 


HEN NEXT you need fastening devices requiring special 
heads, threads or body shapes — and need them in a hurry 
— put the job up to PROGRESSIVE. Our “ specials” department 
is geared to produce made-to-order parts, such as those illus- 
trated, with time-saving speed — and to undeviating high 
standards of uniformity, thread accuracy and great tensile 
strength. Submit samples or specifications for quotations. 





In addition to the cold upset manufacture of special fasten - 
ings, PROGRESSIVE is prepared to supply from stock all the 
standard Machine Screws and Nuts. Rivets and 
Studs supplied on special order. Catalog gladly 
sent on request. Address: 
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The useful life and freedom from trouble 
of your electrical equipment may 
directly depend on how well your 
product is insulated. That's why its 
smart engineering to discuss porcelain 
insulator design with Universal engi- 
neers. Universal ‘‘dry process’’ porcelain 
can be produced in designs that hold 
to close dimension tolerances. Send 
sample or sketch of your porcelain in- 


NS 
EX 


NY 
\ 
~ 


SN 


sulator requirements, or outline of your 
problem. 


THE Tay TE CLAY PRODUCTS CO. 


1540 E. FIRST ST. SANDUSKY, OHIO 








METAL STAMPING SERVICE 


ey DRAWING 
STAMPING 


g 3 FORMING 
‘ww 
Small Metal Parts \ a 
in a 


Ee Brass, Copper & Steel G 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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| gladly furnish a sample to your specifications and our 
_ quotation will enable you to appreciate the real 


“Precision Bobbins solved our space 
oroblem and provided a method for 
securely anchoring the coil lead wires." 


In designing their Summer-Winter Control, the 
Minneapolis-Honeywell Regulator Company were 
confronted _ with several problems. Limited space for 
the relay coil and a method of fastening the coil 
lead wires were quickly and economically solved by 
the use of Precision Bobbins. 


Your coil requirements may be different in detail, 
but they can almost certainly be handled as easily 
and as economically with Precision Bobbins. 


If you will supply necessary drawing or data, we will 






economy of Precision 
Bobbins. Write today 


for interesting Bulletin. 








3 Types of Bobbins 
ROUND 

From ¥"' core to 

practically any size. 


SQUARE 


Practically any size. 

















PRECISION 
PAPER TUBE 
COMPANY 


2035 W. CHARLESTON ST. 
CHICAGO, ILL. 












RECTANGULAR 


or a combination 
cf the above. 















Precision Bobbins are adaptable 
to single or multiple winding. 
(Patents Pending) 









































































MATERIALS + ELECTRICAL & MECHANICAL PARTS + EQUIPMENT - FINISHES 





&e A monthly reader reference facility giving a complete alphabetical list of 
the materials, electrical and mechanical parts, equipment and finishes as 


advertised in 


ELECTRICAL MANUFACTURING. Also consult adver- 


lising pages, turning to advertisers’ index two pages removed from back 


cover. 


Always use the latest issue since content is corrected each month. 





CARBON 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


é CICERO, ILL. 
3450 So. 52nd Avenue, suburé of Chicago 


FISH SPINE BEADS 


Sturdy ceramic beads with ball and socket 
Joint action. Not affected by moisture, oil or 
heat. Bending does not expose wires. Tapered 


holes for easy stringing. Free sample card with 
prices and details. 


STRUTHERS DUNN, Inc., a ae oD 








Stop Power Interruptions 
with Zhe Clips 
with the Grip Joy ] 














Actual ir 

have r 

these 
na 


80% of power 


reinforced 





ruption 


folder for fu 


SPECIALTIES, INC. 
BESSEMER BUILDING, PITTSBURGH, PA. 








Insulate bare wire with LAVOLAIN ball and 


socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }% size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 
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ALLOYS, Aluminum 
Aluminum C¢ f America, 
Pa 


ALLOYS, Bronze 


2179 Gulf Bidg., Pittsburgh, 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 

Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co., Toledo, O. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 

Scoville Mfg. C« 65 Mill, Waterbury, Conn. 

ALLOYS, Copper 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Ce 1205 Wicomico, Baltimore, Md 

Bridgeport Brass Co., Bridgeport, Conn 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 

Scovill Mfg. ¢ 65 Mill, Waterbury, Conn. 

ALLOYS, Magnesium 

Dow Chemical Co., Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
Cerromatrix,’ Cerrobase,”’ ‘‘Cerrobond.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. C« Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 

Scovill Mfg. Co., 65 Mill, 


Waterbury, Conn. 


ALLOYS, Permanent Magnet. See Magnets. 
ALLOYS, Rare Metal 


Fansteel Metallurgical Corp., North Chicago, Il. 

ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich 

ALLOYS, Zinc 

New Jersey Zinc Co., 160 Front, New York, N. Y. 

ALUMINUM 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 


ALUMINUM, Pre-finished 


American Nickeloid Co., 1322 Second, 


AMMETERS. 


Peru, Il 


See Instruments. 


ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 
Seymour Mfg. Co., Seymour, Conn. 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J 


ARMS, Flexible 

White Dental Mfg. Co 
York, N. Y 

ATTENUATORS. 
Control. 


BEADS, Insulating 

American Lava Corp., Chattanooga, 

Dunn, Inc., Struthers, 1317 
‘‘Fish Spine.’’ 


, The, S. S., 10 E. 40th, New 


See tesistors, Radio 


Tenn 
Cherry, Philadelphia, Pa. 


Star Porcelain Co., 41 Muirhead Ave.. Trenton, N. J. 
‘*Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 


Ahlberg Bearing Co., 3030 West 47th, Chicago, I11 

Bearings Co. of America, 519 Harrisburg Ave., Lan- 
easter, Pa. 

Fafnir Bearing Co., New Britain, Conn 

Landis & Gyr, Inc 104 Fifth Ave., New York, N. Y 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 
BEARINGS, Oil-less. See Bearings and 


Bushings, Graphite; 
ings, Non-Metallic. 
BEARINGS, Wood. See 
Bushings, Non-Metallic. 


3earings and Bush- 


Bearings and 






BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Plain Bronze Bearings to order). 

Bunting Brass & Bronze Co., Toledo, O. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Bound Brook Graphited Bronze). 

Bunting Brass & Bronze Co., Toledo, O. 

General Electric Co., Section A-80, Plastics 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 

Richardson Co., 


Dept., 1 


Melrose Park (Chicago), Ill. 
BEARINGS & BUSHINGS, Non-Metallic 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(Nigrum Impregnated Hardwood). 
Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 
Continental-Diamond 


Wilming- 


Fibre Co., Newark, Del 


Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N Yr. *‘Lamicoid.’’ 


National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill ‘‘In- 
surok.”’ 

Synthane Corp., Oaks, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. 
Fan. 


See Wheels, Blower and 


BLOCKS, Terminal 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 
more, 


BLUE PRINTING MACHINES. 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. 
Paper. 


BOLTS, NUTS AND SCREWS 


1008 Park Ave., Syca- 


See Ma- 


See Tubes, 


American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ml, 
Driver-Harris Co., Harrison, N. J. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Chandler Products Company, Euclid, Ohio. 
Continental Screw Co., New Bedford, Mass. 


Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 
Parker-Kalon Corporation, Dept. E, 190 Varick, New 


York, N. Y. 
Pheoll Manufacturing Company, Chicago, 
Republic Steel Corp., Cleveland, Ohio. 
—s Burdsall & Ward Bolt & Nut Co., Port Chester, 
rY¥ 


65 Mill, 


Tllinois. 


Scovill Mfg Co., Waterbury, Conn. 


BOXES & CABINETS 


Angle Steel Stool Co., 232 Oak, Plainwell, 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, 
(Also Tin Coated Brass and Copper). 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 


Mich. 


Sandusky, O. 


Md. 


Scovill Mfg. Co., 65 Mill, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., 1322 Second, Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 
(No. 9 High Lead Bar Stock & Bushings). 

Bunting Brass & Bronze Co., Toledo, Ohio. 

BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 
Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Il 


Waterbury, 


General Electric Co., Schenectady, N. Y. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa. 

Westinghouse Elec. & Mfg. Co., Dept 7-N. E. Pitts- 
burgh, Pa. 


BUSHINGS, Bronze. See Bearings & Bush- 
ings, Bronze. 


BUSHINGS, Ceramic. See Ceramics. 
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Has your shop a limit 
switch ‘‘trouble spot’’? 


Try a Snap-Lock re- 
placement on your 
toughest job, or build 
} one in. Prove for 
7 yourself the experi- 


ence of 500 others 
















— millions of trouble- 
free contacts. 


Our “Startling Facts’’ 
folder tells the whole 
story, and offers 
FREE TRIAL— entirely 
our risk. Write today. 








THE NATIONAL ACME CO., Cleveland, Ohio 





FASTER and BETTER 
WIRE STRIPPING 


in 1941 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


vew 


ter, 





Write for ar ee eae wire samples— 


THE WIRE STRIPPER. co 1729 Eastham Ave. 


*? E. Cleveland, Ohio 
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1ed Worm Drive Back Geared 
FLEA POWER MOTORS 


| ede 


Motorize your products or make them Automatic with 
Speedway Motors. 
Dependable 110V Miniature Motors . 
= meet the ‘~~ of a hundred different 
or Universal, cased or 
anbie “types, with or * without back gears... any 
speed or torque. Hundreds of thousands in use. 
Low Cost... 






ind 


volume production methods, these reliable little motors 

are surprisingly inexpensive. 

Technical Service . . . state your problems, we'll give 

you our answer with prices, quotations and possible 

delivery dates. 

Any quantity ... ! or 1,000,000 on short notice— 

sold singly, in dozens or thousands. 
Write for Motor Sheets 


‘ero, 











‘ i ; SPEEDWAY MFG. CO. 
itts- ‘ a: 1828 So. 52nd Ave., Cicero, 






DECEMBER 1940 


. types that | 


produced in great numbers by modern | 


‘TUBULAR RIVET & STUD CO. 


















WE STAND ON 
OUR RECORD! 


Because so many of America’s leading 








industrial concerns have found TR&S 













Rivets better—we know they'll give 
you more satisfaction when included 
in your production charts. Every TR&S 
Rivet—no matter how many thousands 
you use—is dependable, accurate, and 


will drive and clinch smoothly. 


Many motorized models of our rivet set- 
ting machines are available in single 
stroke and multiple drive. Inquiries are 
invited—together with samples of work 


you wish to do. 






World’s Largest Manufacturers of 
Tubular and Split Rivets 


WOLLASTON (Boston) MASSACHUSETTS 
New York 











Indianapolis San Francisco 


Dallas’ St. Louis 


Chicago Detroit 
Nashville 



















































































(added to the cost of the cord) electrical 
. appliances may be equipped with 


DETACHABLE CORD SETS 


—<%~., This midget flush plug, designed for fast 
assembly on your production lines. Type 
in . 9O2MP is sealed in a mounting plate for 
= J » riveting, eyeleting or welding. Type 902M 

m™? fits a .725"" hole. Each lead and contact in 
cord set completely insulated in moulded 
pockets. Flush plug supplied either with 
solder tabs or leads attached. 


WRITE FOR SAMPLE 


717 CENTER ST. BROCKTON, MASS. 


ea ee 








Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Ete. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 








4 


y 


MAGNET 
SOLENOID 


Est. 
1924 


Electrical Coil Winding Co. 
731 Saunders St., Camden, N. J. 








— COILS — 


Form Wound 
Paper Section 


Bobbin Wound 


Cotton Interweave 


WV 





TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 














BUSHINGS, Comp. and Fibre. See 
ings & Bushings, Non-Metallic. 


Bear- 


BUSHINGS, 
& Bushings, 


Non-Metallic. 
Non-Metallic; 


See Bearings 


Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich 


CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. | 

; Section Y-0160, 


General Elec Co., Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbestos Products Corp., 757 Nicoll, New Haven, Conn. 


Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller 
land, O. (United States Steel Corp 

Boston Insulated Wire & Cable Co., 

General Elec Co Dept. 6A-201, 
Glyptal,’’ ‘‘Versatol.’’ 

Rockbestos Products Corp., 757 Nicoll, New Haven, Conn. 

Roebling’s Sons Ce John A., Trenton, N. J. 


Bldg., Cleve- 
Subsidiary. ) 
Dorchester, Mass. 
Schenectady, N. Y 





CABLE, Microphone, Speaker & Battery 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 


Roebling’s Sons Co., John A., Trenton, N. J. 


CADMIUM, Plating 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CANDLES, Fixture. See 
ized Fibre. 


Tubing, Vulcan- 


CAPACITORS. 


See Condensers. 


CASTINGS, Aluminum 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 


Pa 
Bound Brook Oil-Less Bearing Co., 


3ound Brook, N. J. 
Scovill Mfg. Co., 


65 Mill, Waterbury, Conn. 


CASTINGS, Die 


Aluminum Co. of America, 
Pa. 

American Brass Co., 

Dow Chemical Co. 


2179 Gulf Bldg., Pittsburgh, 


Waterbury, Conn. 


Dowmetal Division, 1450 E. Main, 


Midland, Mich. ‘‘Dowmetal’’ (Magnesium Alloy.) 
Pressure Castings, Inc., 2150 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zinc). 


CASTINGS, Gray Iron & Semi-Steel 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


CASTINGS, Magnsium Alloy 
Dow Chemical Co., Dowmetal Division, 1450 E. 


Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Monel, Nickel and Nickel Alloy 
Driver-Harris Co., Harrison, N. J 


International Nickel Co., Inc., 67 Wall, New York, N. Y 


CASTINGS, Phosphor Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, O 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Round 
Pyott Foundry & Machine Co., 


1] 


eago, Il. 


328 N. Sangamon, Chi- 


CEMENT, Commutator 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
mi; ee 

CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 


Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., 

Steward Mfg. Co., D. M., Chattanooga, 

Wrought Washer Mfg. Co., 
Wis 


Trenton, N. J. 
Tenn. 
2200 So. Bay, Milwaukee, 


CHAIN, Pull Socket 
3ead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn. 


CHAINS, Roller 
Pyott Foundry & Machine Co., 
cago, Ill. 


328 N. Sangamon, Chi- 


CIRCUIT BREAKERS 

Arrow-Hart & MHegeman Elec. Co., 
Div Hartford, Conr 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg Co., 
Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
“*Re-Cirk-It 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 


Industrial Control 


Electrical Div., 


CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 717 Center, Brockton, Mass. 

Chase-Shawmut Co., The, Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O. 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Tl. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 

Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa 


CLIPS, Snap 


Cuyahoga Spring Co., 10322 Berea Rd., 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Electric Co., 
Merchandising Dept., 

Insulation Manufacturers 
Blvd., Chicago, Ill 

Irvington Varnish & Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Empire.’’ 


& Mfg. Co., Dept. 7-N, E. Pitts- 


Cleveland, O 


Section Q-0160. 
Bridgeport, Conn 
Corp., 565 W. 


Appliance and 
Washington 


Insulator Co., 


Westinghouse Elec. 
burgh, Pa. 


CLOTH, 
Supplies. 


CLUTCHES 
Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper. 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils. 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil. 


COILS 

Acme Wire Co., New Haven, Conn. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Ti. 
2731 


Electrical Coil 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J 

Sprague Products Co., North Adams, Mass 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 
Centralab, Div. of Globe Union, Inc., 

Ave., Milwaukee, Wis. 

General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Solar Mfg. Corp., Bayonne, N. J. 

Sprague Products Co., North Adams, Mass. 


CONNECTORS, Wire 
Alden Products Co., 717 Center, Brockton, Mass 
Dante Elec. Mfg. Co., Bantam, Conn 


Tracing. See Drafting Room 


Winding Co., Saunders, Camden, 


Syca 


900 East Keefe 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, Ill. 
Ilseo Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Tl. 
Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. 
CONTACT POINTS. 


CONTACTS, Carbon and Graphite 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 


CONTROLLERS, Motor 
(See also Rheostats Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


See Relays. 


See Points, Contact. 


American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 


Clark Controller Co., 1146 E. 152nd, Cleveland, O 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 

Eagle Signal Corp., Moline, Ill. 

General Elec. Co., Dept. 6A-201, Schenectady, N. Y 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


CONTROLS, Electronic 

General Elec. Co., Schenectady, N. Y. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., ; 
Newark, N. J. 


CONTROLS, Pressure and Vacuum. See § 
Controls and Valves, Temperature. F 
CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 
(See also Regulators, Temperature; Thermostats.) 


ELECTRICAL MANUFACTURING 














! .001 
BRASS ae d thi cker 
22 1/16th inch to 


BRONZE-COPPER aan seme NOT HOW MANY 


within commer- 


PHOSPHOR BRONZE ~ BUT HOW WELL 
NICKEL SILVER aii 


BERYLLIUM COPPER coms AND 


STRIPS 


THE BALTIMORE BRASS CO. 




























































































2 1205 WICOMICO ST. BALTIMORE, MD. we oo teak bueas uae 
a | - hundreds of items and thousands of 
adaptation possibilities, no Dunco 
unit has ever been made on a mass 
iecctairmdienen tes 
NO MORE LOOSE FASTENINGS —_ individualized attention 
an ests Guring manu WE. wo 
. . » when ordinary nuts are replaced In no other way can efficiency and 
" . unquestioned dependability be 
with Stop Nuts. Widely used on mechani- assured for those exacting applica- 
. ° tions in which Dunco products 
cal and electrical equipment... for safety enual. Cosine bee. 
. and economy. ‘ 
ow contains a graphic explanation STRUTHERS DUNN, Inc. 
~. of the Elastic Stop principle, presents 1321 Cherry St., Philadelphia, Pa. 
a test and application data, and lists the 
- complete line of nuts @ Write for a copy. 
ELASTIC STOP NUT CORPORATION 
Pe 2334 VAUXHALL ROAD «+ UNION, NEW JERSEY 
SELF-LOCKING TIMERS - THERMOSTATS - CONTROLS 
; Sita hike Matic CAREFULLY tities FAIRLY PRICED 
you're careful about 
@ & iF the selection of 
screws for electrical 
- RSG. U.8. PAT. o#McE service, you'll compare. 
lg G /, le Ihe And _ having compared 
nN tat elf Ua you'll choose “Unbrako” 
y, 1 Products for their uniform- 
ity and strength; for their 
ts the unique self-locking feature; 
t., iL for their knurled heads with 
“3 | ie SCREW PRODUCTS a non-slip grip that saves 
i, li assembling time. Complete 
range of sizes from number 
cea 2 we Tee AUT 2 4 up. Write for samples and 
- y literature. 
t. Box 594 
HOTEL PHILADELPHIAN || | stANDARD PRESSED STEELCO. sennin2@hct’reana 
, Highly recommended 
by experienced travelers the world 
over for its warm hospitality; its excel- 0 2051D e TOUGH ° RUGGED 
a- lent cuisine served in comfortably Air- ¢ 
rol Conditioned Restaurants; its convenient YE 
location to the business section; 
v., ond its unlimited parking facilities. FOR ELECTRIC HEATING APPLIANCES 
600 ROOMS with both from *2.5) up ANY SIZE ANY SHAPE 
3. Ww ZB 
ts —— eee 
DANIEL CRAWFORD, JR. 
MANAGER EL LUTE 
‘ 99™ anno CHESTNUT STREETS 
- PHILADELPHIA, PA. HEATING ELEMENT “hor 
a THE LOUTHAN MANUFACTURING COMPANY 
> ; NEW YORK EAST LIVERPOOL Ie 90 LOS ANGELES 
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PHENOL FIBRE 


Satan 












guess ! 
ASK 
CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 







SA I tel 









quicker than a Show Ccut: 


INSTRUMENT LITTELFUSES for meters, 
1/200 amp. up. HI- VOLT LITTELFUSES for 
transmitters, etc., 1,000, 5,000, 10,000 
volt ranges; 1/16 amp. up. “SLO-BLO” 
fuses for motors, solenoids, etc. AIRCRAFT, 

AUTO, RADIO and SIGN FUSES; fuses for 
WRITE 


ol Sage all kinds of instruments, fuse mountings, etc. 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 









MICA 
FIBRE 


TUBING or 
SLEEVING 


VARNISHED 
CAMBRIC 


INSULATION 
MANUFACTURERS CORPORATION 


1105 Leader Building 
Cleveland, Ohio 


TSE oe | 
TT ory 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


SIGNAL, 
4 te 
INDICATOR 


RUC si mel Ts 
ec et tts up 
to 250. We invite 


inquiries from 


manufacturers. 


7 Me Ue ee 
MINIATURE LAMP WORKS 


a Established 1911 


LONG ISLAND CITy NEW YORK 


Our enxineering staff will solve your problem 


H-C 
SEALED SWITCHES 


@ Available as 
shown at 15 amperes 
110V A.C., size 
1-1/16” by 1-1/16” 
by 1-1/16”. 

Also a 5 ampere 
110V A.C. switch 
size 


available, 
1-1/16” by 1-1/16” 
by 5/8”. 

Used in a large var- 
iety of control and 
limit switch applica- 
tions. 





Write for further 
information. 


ALLIED CONTROL COMPANY, INC. 
227 Fulton Street New York, N. Y. 











Allen-Bradley Co 1309 S$ 

Arrow-Hart & Hegeman 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Til 

kenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y. 


First, Milwaukee, Wis. 
Elec. Co., Industrial Control 


Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 
CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Synchronous. See Motors. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. See 
Copper. 


Brass, Bronze and 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 


COPPER, Tin Coated. 
and Copper. 


See Bronze 


Brass, 


CORD, Flexible, Heater, Lamp, 
Heavy Duty Cords 


Radio and 


(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated. ) 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Driver Co., Wilbur B., Newark, N. J. 
Essex Wire Corp. Fort Wayne, Ind. 
General Elec Co., Section Y-0160, Appliance and 


Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 


Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
cago, Ill. (Glass.) 


Rockbestos Products Corp., 757 
tockbestos All-Asbestos.’’ 
Roebling’s Sons Co., John A., 


Nicoll, New Haven, Conn. 


Trenton, N. J. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., 
Clarostat Mfg. Co., Inc., 285 N. 
General Elec Co., Appliance 

Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 
Ohmite Mfg. Co., 4805 W 
Rockbestos Products Corp., 


Mass 
me Ee 


Dorchester, 
Sixth, Brooklyn, 
& Merchandise Dept., 


710 Main, Holyoke, Mass. 
Flournoy, Chicago, Ill. 
Nicoll, New Haven, Conn. 


fod 


CORES, Resistor and Resistance Coil 


American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., Akron, O. 
General Elec. Co., Schenectady, N. Y 
Louthan Mfg. Co., East Liverpool, O. 


Star Porcelain Co., 41 Muirhead 
““Thermolain,’’ ‘‘Lavolain.’’ 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


COTTER PINS. 


COUNTING DEVICES. See Controls, 
tronic; Tachometers. 


Ave., Trenton, N. J. 


See Pins, Cotter. 


Elec- 


COUPLINGS, Flexible 


Continental-Diamond Fibre Co., Newark, Del 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 

Guardian Utilities Co., 212 E. Michigan, Michigan 
City, Ind 

Hillard Corp., 106 W. Fourth, Elmira, N. Y. 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
iil 

Lord Mfg. Co., Erie, Pa. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 


Richardson Co., 
Torrington Mfg. 


Melrose Park 
Co., 


(Chicago), Ill. 
Torrington, Conn. 


CUPS, Oil and Grease 


Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

DIALS 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


DIE CASTING MACHINES. See Machines, 


Die Casting. 
DIE-CASTINGS. See Castings, Die. 
DIES AND MOLDS 


Chicago Molded Products Corp., 1024 Kolmar Ave., 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Tl. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM SUPPLIES 
Arkwright Finishing Co., Providence, R. I. 
Holliston Mills, Inc., Norwood, Mass. 
Keuffel & Esser Co., Hoboken, N. J 


Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 

DRIVE SCREWS. See Screws, Self-Tap- 


ping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Master Electric Co., Dayton, O. 

Pyott Foundry & Machine Co., 328 N. 
cago, Ill. 


Sangamon, Chi- 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 
American Rolling Mill Co., 2071 Curtis, Middletown, Ohio 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Ill. 
Newport Rolling Mill Co., Newport, Ky. 
Republic Steel Corp., Cleveland, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


ELECTRONIC CONTROLS. 


Electronic. 


ELECTROPLATING EQUIPMENT & 
SUPPLIES 


See Controls, 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich. 

ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Il. 

EYELETS 

American Brass Co., Waterbury, Conn. 


Platt Bros 
Scovill Mfg 


& Co., 


Co., 65 


Waterbury, Conn 
Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 
FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Cc 
Western Felt Works, 


Inc., Glenville, Conn. 


4029-4115 Ogden Ave., Chicago, Tl. 


FERRULES 

American Brass Co., Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
m. I, 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
i 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference 


Aerovox Corp., New Bedford, Mass. 
Sprague Products Co., North Adams, Mass 
FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, 
Products; see also Tubing, 


Screw Machine 
Vulcanized Fibre.) 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 


“*Vulcoid.’’ 
General Elec. Co., Section A-80, 


Plastics Dept., 1 Plas- 
tics Ave., Pittsfield, Mass. 


**Textolite’’ (‘‘Cetec’’ Cold 


Mold). 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 


Mica a Co., Dept. 31, 200 Varick, New York, 
N.Y 


National Vulcanized Fibre Co 
less,’’ ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
Fyberoid.”’ ‘‘Ohmoid.’’ 

Wrought Washer Mfg. Co., 
Wis. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., 
burgh, Pa. 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen- 
ter, New York, N. Y. 

Maas & Waldstein Co., 438 Riverside Ave., 


, Wilmington, Del. ‘‘Peer- 


Wilmington, Del. 


2200 So. Bay, Milwaukee, 


Pitts- 


Newark, 
New Wrinkle, Inc., Dayton, Ohio 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 
Alden Products Co., 717 Center, Brockton, Mass. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Essex Wire Corp., Fort Wayne, Ind. 
General Elec. Co., Section Q-0160. 
Merchandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. 
sistance Line. 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc., Piainfield, N. J. 

White Dental Mfg. Co., The, S. 8., 10 E. 40th, New 
York, N. Y. 


Appliance and 


Re- 


See Cords, 


FLUORESCENT SOCKETS. 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSES, Enclosed 
Chase-Shawmut Co., Newburyport, 
““‘Shur-Lag,”’ ‘““Therm-a-Trip.”’ 

Dante Elec. Mfg. Co., Bantam, Conn. 
General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


See Sockets, 


Mass. ‘‘Shawmut,’’ 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.”’ 


FUSES, Potential 
Littelfuse, Inc., 4753 Ravenswood Ave., 


Chicago, Ill. 
(Surge Protectors.) 


ELECTRICAL MANUFACTURING 








THIS OIL SEAL 
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OF LASTING ACCURACY 








































ye Simpson bridge type movement with soft 
iron pole pieces is your best guaranty that 
each Simpson instrument will stay accurate. 
For this finer, more rugged construction forms 










" a rigid frame that holds the moving assembly 
= always in proper position for permanent ac- 
* curacy. 
». In every detail you'll find evidence of the 
careful supervision, the painstaking design and 
craftsmanship that not only permits higher 
= accuracy but that assures maintained accuracy 
—year after year. 
- Yet this lasting accuracy costs no more than 
ms you'd pay for ordinary instruments, thanks to 
Simpson's long experience and efficient mod- 
ern methods of instrument manufacture. Write 
for new literature which will show you in com- 
plete detail why Simpson Instruments have 
become so popular for both original equip- 
ment and production testing. PATENTED 
ng- 
old 
ton 
rk, 
a You have seen them—fighters, who seemed to have 
a everything. But often—when the going really gets tough 
ee —you have watched them fold up, go soft. That’s the 
way with oil seals which become soft and flabby in 
service. Not so with the Garlock KLOZURE Oil Seal! 
me Made of an exclusive compound, the sealing ring of the 
* Garlock KLOZURE stays firm—stands up even under 
Typical Application—Vertical the most severe conditions. 
n. Spindle on Machine Tool 





Tue Garitock PAackING 
CoMPANY 
Patmyra, New York 
In Canada: The Garlock Pack- 
ing Company of Canada Ltd., 
Montreal, Que. 


HERE'S SOMETHING NEW 
IN TESTING INSTRUMENTS 


@ Simpson’s new line of Micro-Testers— 
nine compact uniform-size testers—is ideal 
for portable work or to supplement panel 
instruments. Singly. or in combinations, 
they meet every testing problem. Their ad- 
vanced design is typified by Model 280, 
shown here —a multiple range ammeter that 
combines an indicating instrument with a 
current transformer yet sells for only $9.75 





ew 


ts, 


SIMPSON ELECTRIC CO., 5200 Kinzie St., Chicago, Illinois 


SIMPSON 


eM ld bem POE i ACCURATE 
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GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


GEARS AND PINIONS, Metal 

= Specialties, Inc., 2650 W. Medill Ave., Chicago, 
ll. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, II] 

Perkins Machine & Gear Co., Springfield, Mass 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, If 

Thompson Clock Co., H. C., Bristol, Conn. 

Waltham Watch Co., Waltham, Mass 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Ill. 

General Elec. Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. “‘Fabroil,”’ ‘‘Texto- 
lite.’’ 


James Mfg. Co., D. O., 1120 W. Monroe, Chicago, III. 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 

Perkins Machine & Gear Co., Springfield, Mass. 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, 

Richardson Co., Melrose Park (Chicago), Ill. 

Synthane Corp., Oaks, Pa. (Graphited) 

Taylor Fibre Co., Norristown, Pa. 

Thompson Clock Co., H. C., Bristol, Conn 

Wilmington Fibre Specialty Co., Wilmington, Del 
““Ohmoid.”’ 


GEAR-MOTORS. See Motors. 


STANLEY 
ELECTRIC 


SOLDERING Compore 


their performance 
IRONS with any other irons 


Compressed pure cop- 
per replaceable tips 


Solid copper cores 
Twelve sizes 
Screw Tip and Plug 


op 


Trade Mark Write for folder 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U.S. A. 


eS 


UNDERWRITERS APPROVED MODEL 100 








be Include Dialco assemblies in your 

Z “& new product design. Dialco assem- 
pa blies are preferred by manufacturers 

le fe of modern electrical devices. 


2 MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK,N. Y. 


DANTE 


SOLDER & SOLDERLESS 


LUGS 











ia OR RD. END—ONE & TWO HOLE 
ce ANY TYPE OR SIZE 


“DANTE ELEC. MFG. CO. 


Bantam, Conn. 

















GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. See Motors, also Plating 
Generators. 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. See Bearings & 
Bushings, Graphite. 


GUMMED PAPER. See Paper, Gummed. 
HANGERS, Ball and Roller Bearing 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Laboratory Standard 


DeJur-Amsco Corp Shelton, Conn, 
General Elec. Co., Schenectady, N rs 
H-B El Co In 2531 N. Broad, Philadelphia, Pa 


Hickok Elect. Instrument Co., 10514 Dupont Ave., Cleve 
land, O 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Triplett Elec Instrument Co., 3110 Harmon Dr., Bluff- 
ton, O. 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Liquid Measuring 


Autocall Co., Shelby, Ohio 


INSTRUMENTS, Portable and Switchboard 

DeJur-Amsco Corp., Shelton, Conn. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Hickok Elecl. Instrument Co., 10514 Dupont Ave., Cleve 
land, O. 

Simpson Elec. Co., 5200 Kinzie, Chicago, TI. 

Triplett Elecl. Instrument Co., 3110 Harmon Dr., Bluff- 
ton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept 7-N, E. Pitts- 
burgh, Pa. 


INSTRUMENTS, Resistance Bridge 
Aerovox Corp., New Bedford, Mass. 
DeJur-Amsco Corp., Shelton, Conn, 

General Elec. Co., Schenectady, N. Y. 


INSTRUMENTS, Speed Indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 
Compounds See Varnish, Insulating; also Wax and 
Compounds 
Fibre. See Fibre; also Plastics. 
Lava. See Lava. 
Mica. See Mica. 
Molded. See Plastics 
Paper. See Paper, Insulating 
Phenolic Fibre. See Plastics. 
*lastics See Plastics. 
Porcelain. See Porcelain. 
Slot. See Paper, Insulating; also Cloth, Insulating. 


Tape See Tape 

Tubing See Tubing, Varnished Fabrics; also Tub 
ing Laminated Phenolic; also Tubing, Vulcanized 
Fibre 

Varnish See Varnish, Insulating. 


Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 








Electric Soldering Iron Co., Inc., Deep River, Conn. 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Revere Copper & Brass Ce Inc., 230 Park Ave., New 
York, N. Y 

Stanley Electric Tool Div., New Britain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass 

Wiegand Co L., 7530 Thomas Blvd., Pittsburgh, 
Pa Chromalox.’’ 

KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 


American Insulator Cor New Freedom, Pa 
Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il 





Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill 

Kurz Kasch, Ir Dayton, O 

Miller Mfg. Co In Jame 150 Exchange, Malden, 
Mass, 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Molds. 


LAMPS, Miniature 

Genera! Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson Ave., 
Long Island City, N. Y. 


LAMPS, Ultra Violet 
General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J. 


LAVA 
American Lava Corp., Chattanooga, Tenn. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


LEADS, FLEXIBLE. See Flexible Leads. 











LIGHTS, Pilot or Indicator 

Alden Products Co., 717 Center, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Urake Mfg. Co., 1713 W. Hubbard, Chicago, III. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Kirkland Co., H. R., 8-10 King, Morristown, N. J. 

Signal Indicator Co., 140 Cedar, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 


LOCK WASHER SCREWS. See Screws, 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Chase-Shawmut Co., The, Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products Co., Inc., 5629 Madison 
Rd., Cincinnati, O. 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O. 

— MacGuyer Co., 17 Virginia Ave., Providence, 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Screws, Ma- 
chine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Band haters. ow & Metal) 
Walker-Turner Co., Inc., Plainfield, N. 


MACHINES, Die Casting 
Kux-Lohner Machine Co., 2145 Lexington, Chicago, Il 


MACHINES, Drilling 
Walker-Turner Co., Inc., Plainfield, N. J. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa. 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., Huguenot Park, 
Staten Island, N. Y. 


MACHINES, Printmaking 

Ozalid Corp., Ansco Rd., Johnson City, N. Y. (White- 
print Machines) 

Pease Co., C. F., 2613 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Radial Cutting 
Walker-Turner Co., Inc., Plainfield, N. J. 


MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Ill. 

Tubular Rivet & Stud Co., Wollaston, Mass 


MACHINES, Saw Filing 
Industrial Engineering Co., Inc., Pence Bidg., Minne- 
apolis, Minn. 


MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 5369 Rohns Ave., Detroit, 
Mich 

Stanley Electric Tool Div.. New Britain. Conn. 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 
Fairbanks, Morse & Co., Dept. 25, 600 So. Michigan 
Ave., Chicago, Il. 


MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J. (Small) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


MEGOHMMETERS. See Instruments. 
MELTING POTS, LADLES. See Pots & 


Ladles. 


METALS, Colored. See Metals, Pre- 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., 1322 Second, Peru, Til. 
‘‘Nickeloid,’’ ‘“Tint-Metal.’’ 

Thomas Steel Co., Warren, O. 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


METAL, Thermostatic 

Baker & Co., Ine., 113 Astor, Newark, N. J. 

C. 8S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
“*Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, Il. 

General Plate Div. of Metals and Controls Corp., Attle- 
boro, Mass. ‘‘Truflex.’’ 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ELECTRICAL MANUFACTURING 
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EWPORT 
ELECTRICAL 
SHEETS 


To the steel-wise buyer, visual evidence of excel- 
‘. lence, however obvious, is not enough. It is 

proved quality that is important; the ability to 

deliver extra performance and extra satisfaction on 
” the intended job. 












~ 


In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Sheets—no obli- 
gation. 
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METERS. See Instruments. 


MICA 

Brand & Co., Wm., 27 

Continental-Diamond F 
bond 

General Elec. Co., Section Q-0160 


6 Fourth Ave., New York, N. Y 
ibre Co., Newark, Del “Mica 


Appliance and Mer 


handise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il 

Macallen Co 16 Macallen, Boston, Mass 

Mica Insulator Co Dept. 31, 200 Varick, New York 
N. ¥ “*Micanite.’”’ 

New England Mica Co., Inc Waltham, Mass. ‘‘Y-26 

Richardson Co Melrose Park (Chicago Il 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa 
MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


TRICO OILERS 


SAVE TIME - OIL-WORRY 


NEW—MODERN—STREAMLINED 
UNBREAK ABLE 


‘e They modernize your 
equipment 


fh. 
‘ 

| e Give that added sales i 

| 2 | feature | 

Ce ee it @ Reduce selling resistance | 
— 








e Guarantee proper lubri- 
cation 


e Place you a step ahead 
of your competitor 


i 
WRITE FOR BULLETINS 
TRICO FUSE MFG. CO. M 
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PHENOL FIBRE | 


FISH PAPER 


4 


A 





don’t 
guess ! 





\ CONTINENTAL 


Diamond Fibre Co. 
Insulation Headquarters 
Newark — Delaware 
















For Stamping 
Metal Parts, 
Name Plates, 


etc. 





Write for 
Bulletins. S | 





a ars 
Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, N. Y. 


Mi Ui 8 28 


Neutral (pb H7) High Dielectric 
7 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
PAPER MANUFACTURERS CO., 
PHILADELPHIA, PA. 





Fansteel Metallurgical Corp., North Chicago, Ill. 

Mallory & Co., P. R., Inc., Indianapolis, Ind 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 


chine Tool. 
MOTOR GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 
(See also ‘‘Motor specifications for Designed-in Power 
Applications elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elee. Co., 4351 Duncan Ave., St. Louis, Mo. 

Barber-Colman C« Rockford, Il 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 

Delco Appliance Division, General Motors Corp., Roches 
ter, N. Y¥ 


Delco Products, Division General Motors Corp., Dayton, 
oO 

Dumore Company, Dept. 100-L, Racine, Wis 

Eicor, Inc., 515 S. Laflin, Chicago, Ill 


Electric Specialty Co., 213 South, Stamford, Conn 
Electro Dynamic Works of the Electric Boat Co., Bay 
onne, N. J 


Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill 

General Elec. Co Schenectady, N. Y 

General Industries ¢ Dept. 446, Elyria, O 

Hansen Mfg. Cc Princeton, Ind 


Haydon Mfg. C« In Forestville, Conn. 

Holtzer-Cabor Elec. Co., 125 Amory, Boston, Mass. 

imperial Elec. Co Akron, O 

Leland El Co Dayton, O. 

Master Elec. Co., Dayton, O 

Ohio Ele Mf ( 5905 Maurice Ave Cleveland, O 

Reliance Elec. & Engrg. Co., 1081 Ivanhoe Rd., Cleve 
land, O 

Russell Ele Co., 340 W. Huron, Chicago, Ill. 

Signal Ele ( Menominee, Mich 

Smith Cory I 4 100 Davis, Rochester, N. Y¥ 

Speedway Mfg. C 1828 S. 52nd Ave., Cicero, Ill. 

U. S.. Electr | Motors, Inc., 86-34th St., Brooklyn, 
me 

Victor Ele Pr Inc., 2950 Robertson Rd., Cin 
cinnatl oO 

Wagner Elec Corp 6400 Plymouth Ave., St. Louis 
Mo 

Westinghouse Ele & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa 

MOUNTINGS, Rubber 

Lord Mfg. Co., 1655 West 12th, Erie, Pa 

MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 

NAILS 

American Stee & Wire C Rockefeller Bldg., Cleve 
and Oo United State Steel Corp. Subsidiary.) 

Repub Steel Cory Cleveland, O 

NICKEL 

Driver-Harris Cc Harrison, N. J 

International Nickel Co., In 67 Wall, New York, N. Y. 

NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conr 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 

Driver (« Wilbur B Newark, N. J. 


Harrison, N. J 
Detroit, Mich 


Driver-Harris C 
Hoskins Mfg. Co 


Mallory & Co., Ine P. R., Indianapolis, Ind 

tevere Copper & Brass, Inc., 230 Park Ave., New York, 
N. ¥ 

Scovill Mf. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’’ 

Seymour Mfg. Co., Seymour, Conn. 


NUMBERING MACHINES. See Machines, 
Numbering. 


NUTS, Machine Screw. See Bolts, Nuts 
and Screws. 


NUTS, Selt-Locking 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Il] 

Parker-Kalon Corp Dept. E., 190 Varick, New York, 
ee 

OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 





OILERS 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 

Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52d Ave., Cicero, Tll 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 


Levomati ‘**Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing Drying Temper Drawing, Mold Baking 

General Elec. Co., Schenectady, N. Y 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 
Kimberly-Clark Corp., 8 S. Michigan Ave., 


Til (‘‘Kimpak’’ Crepe Wadding.) 


PAINT. See Finishes. 


Chicago, 


PAPER, Gummed 
Paper Manufacturers Co., Fifth & Willow, Philadelphia, 
Pa Acid, Free.) 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

7 * Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.’’ 

—— Fibre Products Co., 1402 Walnut, Wilming 
ton, el. 

Continental-Diamond Fibre Co., Newark, Del. 

Gen. Electric Co., Section Q-0160 Appliance and Mer 
chandising Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Il. 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Il. 
(Kimsul—for Thermal Insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Campbellite,”’ ‘‘C-F,’’ Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens 
ite.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i. he 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

— on & Brass, Inc., 230 Park Ave., New York, 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Seymour Mfg. Co. Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
DeJur-Amsco Corp., Shelton, Conn 

General Elec. Co., Schenectady, N. Y. 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J. ‘‘Photronic.’’ 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th, Chicago, Il. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, IIL. 

S.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


Washington 


Washington 





PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 
Hubbard Spring Co., M. D 
Mich 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic, also Tubing 
Extruded Plastic.) 
Alden Products Co., 717 Center, Brockton, Mass. 


American Insulator Corp., New Freedom, Pa. (Cold 


Mold.) 

Auburn Button Works, Inc., Molded Plastics Div., Au- 
burn, N. Y 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 
3arber-Colman Co., Rockford, Ill. 

oe Fibre Products Co., 1402 Walnut, Wilming- 
ton, del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago —" Products Corp., 1024 Kolmar Ave., 
Chicago, Il. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Dilecto,’’ 
“‘Dilophane,’’ ‘‘Celeron.’’ 

Dow Chemical Co., 1450 E. Main, Midland, Mich. 

—— & Chemicals, Inc., North Tonawanda, 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Elec. Co., Section A-80, Plastics Dept., 1 Plas 
tics Ave., Pittsfield, Mass. ‘‘Textolite (‘‘Cetec’’ Cold 
Mold.) 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 

Sa Prods. Corp., 2921 W. Harrison, Chi- 
cago, Ill 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Kurz-Kasch, Ine., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Phe- 
nolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
Ton, oS 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Ill. 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATING PROCESS, Nickel, Zinc 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


562 Central Ave., Pontiac, 
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MOTORIZED 


D.O.James Motorized 
Reducers are precision 
manufactured to meet 
the requirements of ser- 
vice for which they are 
designed. They have 


FOR precision TIMING APPLICATIONS Scie the highest possible ef- 


@ Available in a diversity of speeds to meet your voltage, ficiency, accessability 


frequency and torque requirements, Haydon timing motors are and are most compact. 
compact and easily mounted. Selt-starting, synchronous, com- 
plete with oil-sealed gear trains. Output shafts are double bear- 
ing equipped; back lash held to a minimum. Particularly adapt- 
able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


TTL | 

Forestville, Connecticut suet aas acne 

——_—_____—_— ———— - — data, weights and prices of 

the D. O. James line of 
Motorized Reducers. 
It lists completely se- 
e lection tables, service 

factors and character of 

| load. Information therein 

will prove helpful to your 

engineering department in 


It’s Made From oe eee 
R 0 U § D 0 R ' | ” MOTORIZED 
FLAT WIRE ong Sl PLANETARY REDUCER 





Horizontal and vertical drive, made 
in 35 sizes, ratios 10 to 1200:1. 


Cuyahoga Spring Co. % to 75 H. P. 
can make it, including MOTORIZED WORM GEAR REDUCER 
welded, pointed or J With either horizontal or vertical drives. Made 
threaded parts, in any = ” ee 
metal or finish. Send 
for descriptive folder. MOTORIZED 

HELICAL REDUCER 


With either horizontal or 
vertical drive. 13 sizes, 


ratios 1-4 to 912; 1.34 to 
So = / : | SO i. F. 


Sales and engineering 


2 
il i 2 J )) Y , ? | preven 


Cit 


ool .O.JAMES 


D.0O. JAMES MANUFA 
THE CUYAHOGA UFACTURING COMPANY 


, oe ESTABLISHED 1888 
SPRING COMPANY a || 1120 WEST MONROE STREET ° CHICAGO, ILLINOIS 


10270 BEREA ROAD 
CLEVELAND, OHIO 
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PLATING GENERATORS 
Ficor, Inc., 515 S. Lafilin, Chicago, Il] 

Electric Specialty Co., 213 South, Stamford, Conn 
General Elec. Co., Schenectady, N. Y. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 
Mathias Klein & Sons, 3200 Belmont Ave., Chicago, Il. 


PLUG & CORD SETS 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
General Electric Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Unicord.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

General Elec. Co., Section Q-0160. Appliance and Mer 
chandise Dept., Bridgeport, Conn 


PLUGS, Expansion 
Hubbard Spring Co., M. D 
Mich 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


562 Central Ave Pontiac 


PLUGS & JACKS, Radio 

Alden Products Co., 717 Center, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 717 Center, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Jones, Howard B., 2300 Wabansia Ave., Chicago, II. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Div., I. Stern & Co., Inc., 20 VanDam, 
New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
oO 


SCREWS for every 
peneieiidaeniincnase 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 


OE ae Be ee ge ee ie ae Ger i ee 


TOLL 


of quality—the 


best we know how 
to make! Dozens 
of stock model re- 
he baa hg 
to countless adapta- 


tions for your exacting 


DUNCO 
RELAYS 


STRUTHERS DUNN, Inc 


tet ea a 


1321 Cherry St., 
"! Philadelphia,Pa. 











PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Quarries: 
Monson, Maine 





Office, Portland, Maine 














Fansteel Metallurgical Corp., North Chicago, III. 

General Plate Div. of Metals and Controls Corp., Attle 
boro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., 
(21), Pa 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O. ‘‘Porcelex.’’ 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
““‘Nu_ Blac,’’ ‘“‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavalain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, O. 


POTENTIOMETERS. See Resistors, Radio 
Control. 


Pittsburgh 


POTS & LADLES, Melting 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


‘Dunco 
Electric Soldering Iron Co., Inc., Deep River, Conn. 
General Elec. Co., Schenectady, N. Y. 
Russell Elec. Co., 340 W. Huron, Chicago, Tl. 
Sta-Warm Elec Co., 565 N. Chestnut, Ravenna, O. 


‘Triplex 
Trent Co Harold E., 619 N. 54th, Philadelphia, Pa. 
Vulean Elec. Co., Lynn, Mass 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa *‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Drill 

Walker-Turner Co., Inc., 4230 serckman, Plainfield, 
N. J. 

PRESSES, Plastic Molding 

Kux-Lohner Machine Co., 2145 Lexington, Chicago, Il 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 

White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
poem, WN. SF. 


PROCESS EQUIPMENT 
Stokes Machine Ce F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


PUSH BUTTON STATIONS. See Switches, 
temote Control. 
PYROMETERS 


DeJur-Amsco Corp., Shelton, Conn 


PYROXYLIN COMPOUNDS. See Plastics. 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, 
Lamp. 


RECTIFIERS, Current 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, Ill. 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Lamp. See Sockets, 


REDUCERS SPEED. See Speed Reducers. 


REEL, Cord (Built in) 

Vacuum Cleaner Corp. of America, Cordomatic Div., 
Wissahickon Ave. & Juniata, Philadelphia, Pa. 
*‘Cordomatic.’’ 


REFRACTORY PORCELAIN. See Ceram- 


ics, Cores, Resistors; Porcelain. 


REGULATORS, Speed. See 


Controllers, 
Motor. 


REGULATORS, Temperature 

(See also Controls & Valves, Temperature; Thermo- 
stats.) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
“‘Dunco. 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp 4201 Belmont Ave., Chicago, III] 

Minneanvolis-Homeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Paragon Elec. Co., 37 W. Van Buren, Chicago, Ill. 

Spencer Thermostat Co., 109 Forest, Attleboro, Mass. 
(Low Voltage 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Il “‘Autelco,’’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay.) 





Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Autocall Co., Shelby, Ohio. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ill. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.”’ 

Eagle Signal Corp., Moline, Il. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa. 

Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Weston Elecl. Instrument Corp, 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. . 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Products Co., North Adams, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Acrovox Corp., New Bedford, Mass. 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J. 
International Resistance Co., 405 N. Broad, Philadel! 
phia, Pa. 
Mallory & Co., P. R., Indianapolis, Ind. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ml. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Ill. 
Sprague Products Co., North Adams, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
White Dental Mfg. Co., The, S. S., 10 E. 40th, New 
York, N. Y. 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Til. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady, N. Y. 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, Il. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“‘Vitrohm.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


RHEOSTATS, Radio. See Resistors, Radio 
Control. 


RIVETING MACHINES. See Machines, 
Riveting. 


RIVETS 

Central Screw Co.. 3519 Shields Ave.. Chicago, III. 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 

Chicago Rivet & Machine Co., 1848 S. 54th Ave., 
Chicago, Il. 

Tubular Rivet & Stud Co., Wollaston, Mass. 


ROTARY CONVERTERS. See Motors. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 
Walker-Turner Co., Inc., 4290 Berckman, Plainfield, N. J. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 


SCREW MACHINE PRODUCTS, 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 

Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 897 Broad, Providence, R. I. 

National Acme Co., 170 E. 131, Cleveland, O. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Waltham Watch Co., Waltham, Mass. 

Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 


SCREWS, Hollow & Socket Head 


Fibre. 
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Airplane Radio 
Plastic Parts 
molded in mica 
bakelite for the 
Bendix Radio 
Corporation, by 


Branch Sales Offices: 


Chicago, Cleveland, Detroit. Los 
Angeles, Dallas, St. Louis. Toronto. 


Canada. Export Office: 
Street. New York, N. Y. 


Tw 


The LEADERS LOOK to KURZ-KASCH 


mee ie Rah UB tiie) 
Kurz-Kasch is a leading manufac- 
turer of precision plastic parts. 
Wherever “good enough" won't do, 
Kurz-Kasch plastics are favored. 

You will find that it pays to fol- 
low these leaders. Your problem, 


THE K-K EMBLEM 


‘One of the largest 
exclusive molding 
pe) Cosette be Gest setae 


New York. 
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DAYTON 


whether simple or complex, can 
certainly benefit by the experience 
and skill—the plant and facilities 
—the man-power and mind-power 
—that Kurz-Kasch offers. Just a 
letter describing your problem will 
Tel M i Mle hae oe 


SYMBOL OF PLASTIC SERVICE 


KURZ @ KASCH, Inc. 


OHIO 


SPECIAL RESISTORS 
jr SPECIAL JOBS... 


% Typical of the special resistor problems 
given to CLAROSTAT engineers and pro- 
duction staff for solution, are these three 
examples. Here’s a square ceramic spool 
resistor used in aircraft instruments; a 
mica strip resistor for an auto electrical 
system; a fibre-glass-insulated flexible 
resistor with side lugs for an industrial 
application. 


Typical of CLAROSTAT 


and versatility. 


ingenuity 
No other organization 
offers as wide a choice of resistors, 
either special or standard. Therefore... 


Submit that 
Problem... 


Send it along for engineering, collabo- 
ration, specifications, samples, quota- 
tions (if you write on your business 
letterhead). Loose-leaf engineering 
data sent on request. 


e LA ROSTA 1. OO ale our Con 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VORK, U.S.A. 


- tee a! 


DECEMBER 1940 


INSTANT ACTION! 


RUGGED AND COMPACT 
LOW POWER CONSUMPTION 
ALSIMAG INSULATION 
COIN SILVER CONTACTS 
SELF-CLEANING WIPE 


RELAY. 


% This instant action 
relay was designed 
to meet the need for 
@ quality medium 
duty unit at low 
cost. The majority of 
specifications calling 
for R. F. insulation 
and medium contact 
load, are met with 
this carefully built 
unit. Under test, no 
variations in adjust- 
ments were dis- 
closed even after 
seven million oper- 
ations. Specification 
sheetsent on request. 


HURMAN ELECTRIC CO. 


INCORPORATED 


241 Lafayette Street, New York, Nl. ¥. 











KESTER | 


FLUXES 
40 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER company 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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Gardiner Flux-Filled Solders save time and material be- 
cause their unvarying high quality makes possible faster, 
cleaner work. Available in acid and rosin core... 
various alloys and core sizes . . . gauges as small as 
1/32”. Gardiner solid wire, bar, drop and pellet solders 
provide same outstanding quality and low price advantages. 


AR 
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= 4 x & [METAL CO. #7 
4818 So. Campbell Ave., Chicago, Ill. 





INSTRUMENT RESISTORS 


InN CVC Pe OA TED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications. 


Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units. 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 


ESICO 





SUS SILC 
AE ta 


Can be held like a pen- 

cil, for small work and 

minute connections. 

This pencil iron unit con- 
sists of an ESICO plug 
type soldering iron with 
anESICO penciltype iron. 
Unit heats the pencil iron 
quickly, and keeps it hot 
Write for bulletins on the 
complete ESICO line of 
soldering apparatus. 


ELECTRIC SOLDERING IRON CO., INC. 


DEEP RIVER ee sae 


BURNLEY 


THE ORIGINAL 


A FAVORITE)! 
FOR 40 YEARS 


od 
MAKES SOLDER 
FLOW QUICK 
AND FAST 
Approved by 


Underwriters’ 
Laboratories 
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Manufactured by 
BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 
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Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields 

Parker-Kalon Corp., Dept. E., 190 
N. ¥ 


Ave., Chicago, Ill 
Varick, New York, 
Standard Pressed Steel Co., Jenkintown, Pa. 


SCREWS, Lock Washer 


American Screw Co., Providence, R. I 


Continental Screw Co., New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Ill. ‘‘Sems.’’ 


SCREWS, MACHINE 

American Screw Cc Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Continental Screw Co New Bedford. Mass. 

Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, OU 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O 

Parker-Kalon Corp., Dept. E, 190 Varick, New York, 
.Y 


N. 

Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
ee 

Scovill Mfg. Co., 65 Mill. Waterbury, 

Shakeproof Lock Washer Co., 2509 N. 
eago, Ill. 


SCREWS, Self-Tapping 


Conn 
Keeler Ave., Chi- 


American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
»., Dept. E., 190 Varick, New York, 


Parker-Kalon Cort 
N.Y 


) Y 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill. 


SCREWS, Set and Cap 


Allen Mfg. Co., Hartford, Conn 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
Mm, Bs 

Republic Steel Corp., Cleveland, O. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 


Chicago, Il. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave 

Parker-Kalon Corp., Dept. E, 190 
oe 

Progressive Mfg 


Chicago, 11] 


Varick, New York, 


Co., 


SCREWS, Wood 


American Screw Co., 


Torrington, Conn. 


Providence, R. I 


Chandler Products Company, Euclid, O 
Continental Screw Co., New Bedford, Mass 
Corbin Screw Corporation, New Britain, Conn 


Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O. 

Pheoll Manufacturing Company, Chicago, III. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N.Y 


Scovill Manufacturing Co., 65 Mill, Waterbury, Conn 

SEALS, Oil 

American Felt Co Inc., Glenville, Conn. 

Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 
cago, Ill 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill 

SEATERS, Commutator Brush 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Il 


SEPARATORS, Magnetic 

Ohio Elec. & Mfg. C 5905 Maurice Ave., Cleveland, O 

SHADES, Mica 

Mica Inslator Co., 
N.Y 

New 


Dept. 31, 200 Varick, New York, 


England Waltham, Mass 


SHEAVES, V-Belt 


Mica Co. 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill 

SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. 

SHEETS, Iron Enameling 

American Rolling Mill Co., 2071 Curtis, Middletown, O. 
“‘Armco.”’ z 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

SHEETS, Nickel. See Nickel. 

SHEETS, Steel 

American Nickeloid Co., 1322 Second, Peru, Ill. (Pre- 
finished. ) 

American Rolling Mill Co., 2071 Curtis, Middletown, 
Oo ““Armco.’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

SHELLS, Screw Socket 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
R : 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

SILVER 
Sheet, Rod, Tube, Wire, Anodes. 


113 Astor, Newark, N. J 


Baker & Co., Inc., . 
Fulton, New York, N. Y. 


Handy & Harman, 82 






















































General Plate, Div. of Metals 
Attleboro, Mass. 
Mallory & Co., Inc., P. R.. Indianapolis, Ind. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J 


SLATE 


Portland-Monson Slate Co., 


and Controls Corp., 


Portland, Me. 


SLEEVING, Saturated. 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Alden Products Co., 717 Center, 

Arrow-Hart & Hegeman Elec. 
Div., Hartford, Conn. 

General Elec. Co., Section Q-0160. 
chandise Dept., Bridgeport, Conn. 

Millen Mfg. Co., Inc., James, 150 


Mass. 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Il. 
General Elec. Co., Appliance and Merchandise Dept., 


Bridgeport, Conn 
Kester Solder Co., Ave., Chicago, III. 
Ruby Chemical Co., Columbus, O. 
SOLDER, Silver 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
General Plate Co., Div. Metals and Controls Corp., 
Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York, N. Y., “‘Sil- 
Fos,’’ ‘‘Easy-Flo.”’ 
Mallory & Co., Inc., P. R 
White Dental Mfg. Co., 40th, New 
York, N. Y. 


Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
SOLDERING COMPOUNDS 


See Tubing, Var- 


Brockton, Mass. 
Co., Industrial 


Control 
Appliance and Mer- 


Exchange, Malden, 


4201 Wrightwood 
68 McDowell, 


. Indianapolis, Ind 
The, S. S., 10 E. 





Stick, Paste, Flux, Salts, Fluids 4 
Burnley Battery & Mfg. Co., North East, Pa. £ 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, Ill. 0 


General Elec. Co., Section Q-0160. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. { 
Kester Solder Co., 4201 Wrightwood Ave., Chicago, Il. ; 
Ruby Chemical Co., 68 McDowell, Columbus, O. 


SOLDERING IRONS. See Irons, Soldering. 


SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. 

American Automatic 
Buren, Chicago, Ill. 


First, Milwaukee, Wis. 


Electric Sales Co., 1033 W. Van 


— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
ll. 
Electrical Coil Winding Co., 2731 Saunders, Camden, 


N. d 
Electrocoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 
Magnetic Windings Co., 16th & Butler, Easton, Pa. 
National Acme Co., 170 E. 131st, Cleveland, O. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Trombetta Solenoid Co., Milwaukee, Wis, 


SPEED 


also 


INDICATORS. 
Stroboscopes. 


See Tachometers; 


SPEED REDUCERS 

Alliance Mfg. Co., Dept. H, Alliance, O. 
Barber-Colman Co., Rockford, Ill. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, II. 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. 


Delco Products, Diy. General Motors Corp., Dayton, O. 

Dumore Co., Dept. 100-L, Racine, Wis. 

Electric Specialty Co., 213 South, Stamford, Conn. 

Fairbanks, Morse & Co., Dept. 25, 600 S. Michigan 
Ave., Chicago, Ill. 

General Elec. Co., Schenectady, N. Y. 


Hansen Mfg. Co., Princeton, Ind. 

Haydon Mfg. Co., Forestville, Conn. 

Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass. 

Ideal Commutator Dresser Co., 100 Park Ave., 
more, Ill. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, III. 

Leland Elec. Co., Dayton, O. 

Lenney Machine & Mfg. Co., Warren, O. 

Master Elec Co., Dayton, O. 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Speed Master Co., 1207 Thacker, Desplaines, II. 

oe. Electrical Motors, Inc., 86-34th St., Brooklyn, 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Westinghouse Elec. Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 


Syca- 


SPEED REGULATORS. 


See Controllers, 
Motor. 


SPRINGS 
Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, II. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 
Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O. 
Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Cylbourn Ave., Chicago, III. 
Hubbard Spring Co., M. D., 562 


tiac, Mich. 
Steel Co., Lansdale, Pa. 


Hunter Pressed 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 


Central Ave., Pon- 





Raymond Mfg. Co., Div. of Associated Spring Corp., a 

Corry, Pa. a 
SPROCKETS V3 
Cullman Wheel Co., 1328 Altgeld, Chicago, Ill. > 


SPROCKETS, Roller Chain 
Pyott Foundry & Machine Co., 328 N. 


Sagamon, Chi- 
cago, Ill. 
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...FOR FEWER 


Service 
Pees ae 


It is not our policy to claim more efficient 
operation and greeter service life for 
PURE CARBON brushes merely on the 
basis of their being made of pure carbon, 


and having no abrasive ingredients. There's Our standard line consists of 
an intangible involved—our ability to over 100 different grades. 
recommend a type most adequate to meet Special types designed to 
the conditions involved. For in many meet specific requirements. 
cases, the ideal selection for one appli- Our engineering staff is avail- 
cation may be of secondary importance able to collaborate in the 
for another. That's why over fifty manu- solution of intricate brush 
facturers of electrical machines and problems. Write today; no 
equipment now specify PURE obligation. 


CARBON brushes exclusively. 


etd OT 


. MARYS, PENNSYLVANIA 


Let others shate... 


After you have had the opportunity 
of thoroughly reading this copy of 
ELECTRICAL MANUFACTURING, be 
sure to let your associate designers, 
engineers and executives share the 


interesting content also. 


A handy routing form is provided on 
the front cover of each monthly issue 


for just this purpose. 


Teamwork is the order of the day 
and the better informed your fellow 
workers are concerning progressive 
trends in product development, the 
better prepared your entire organi- 
zation will be to cope with the vital 


problems of the hour. 
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THESE ADDITIONAL FEATURES” 


VICTOR Adding Machine Company, in its advertising, 
tells our story for us. 


Presenting its new DeLuxe Portable with Direct 
Subtraction, it lists these additional features of its 
molded plastic case: 


“Handsome appearance” 


Auburn’s application of plastics to a_ well 
designed product means the fullest expression 
is given to the beauty of that design. 


“Light weight—treated to resist both rust and wear” 


Auburn Engineers can adapt your designs to 
take fullest advantage of these characteristics 
of well chosen plastics. 


“Tight fitting case reduces possibility of dust and other 
foreign matter entering machine” 


Auburn’s precision standards in mold-making 
and in molding—the result of better than 
60 years experience—mean that Auburn-molded 
parts fit on the assembly line. 


Whatever your molded plastic problem—whether it 
involves close mechanical or electrical tolerances, a 
new application of plastics or a revision of a present 
application—Auburn will bring to its solution 60 years 
of molding experience. Write today. 





Established 1876 
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STAMPINGS, Metal 


Accurate Spring Mtg. Co., 3817 W. Lake, Chicago, Ill. 

Aluminum Goods Mfg. Co., Manitowoc, Wis 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Barnes Co Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, O 

Dante Elec. Mfg. Co., Bantam, Conn 

Gibson Cx Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 


Hubbard Spring Co., M. D., 
Mich 

Hunter Pressed Steel Co., Lansdale, Pa 

Krueger & Hudepohl, 3rd & Vine, Cincinnati, O 

Linden & Co., Inc., 897 Broad, Providence, R. I 

Patton-MacGuyer Co., 17 Virginia Ave., Providence 
SF 

Raymond Mfg. Co., Div. of Associated 
Corry, Pa 

Republic Steel Corp 


562 Central Ave Pontiac, 


Spring Corp., 


Cleveland, O 


Revere Copper & Brass, Inc. (Rome Mfg. Div.), 230 
Park Ave., New York, N. Y 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TROMBET TA SOLENO! D CO. 


) 
MILWAUKEE 
U.S.A 


A.C. & D.C. SOLENOIDS 


Any voltage, any frequency—General purpose— 
15 sizes—'4 to 90 Ibs. High speed—11 siz>s—!4 to 
35 Ibs. Long Stroke—11 sizes '{ to 35 Ibs. 


SOLENOIDS FOR D.C. ONLY 
Pulling Capacity '4—10,000 Ibs. 


A.C.—SOLENOID BRAKES—D.C. 
Disk and Shoe Brakes up to 2,500 ft.-Ibs. 


RECIPROMOTORS—SEMOTCRS 


any capacity 


Special Equipment Our Specialty 


WISCONSIN 





LET US QUOTE ON YOUR 


COIL 


OR TRANSFORMER 


REQUIREMENTS 


Paper Insulated 
Solenoids 


Power Transformers 
Voltage Regulators 


INDUSTRIAL TRANSFORMER CORP. 
2540 Belmont Ave. New York, N. Y. 


Lowest 
Prices on 


TERMINALS 


Shermar can supply you with any 
desired style or size of terminal— 
copper, brass or steel—in eny finish. 
All precision made, and priced 
surprisingly low. 

Write for Trade Bulletin 13, and let 
us quote you. 


cS H.B. Sherman Mig. Co. 


Battle Creek, Michigan 











Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 








Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, Ti 

Sherman Mfg. Co., H. B., Battle Creek, Mich 
Titchener & Co., E. H Walnut, Binghamton, N. Y 
Wilmington Fibre Specialty Co., Wilmington, Del 
Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 


Wis. 


STAMPINGS, Small Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Continental-Diamond Fibre C< Newark, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O 

General Elec. Co. Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass 

Richardson Co., Melrose Park (Chicago), Ill. 


Synthane Corp., 
Taylor Fibre Co., 


Oaks, Pa 
Norristown, Pa 


Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 

STARTERS, Motor. See Controllers, Mo- 
tor. 

STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 

STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O (United States Steel Corp. 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. 


STEEL SHEETS, Enameling. See 
Iron Enameling. 


Subsidiary. ) 


See Sheets, Steel. 


Sheets 


STEEL, Stainless 


American Rolling Mill Co., 2071 Curtis St., Middletown, 
Oo **Armco.’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 
States Steel Corp. Subsidiary.) 

Driver Co., Wilbur B., Newark, N. J. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


(United 


STEEL, Stamped & Turned Up 


Angle Steel Stool Co., 232 Oak, Plainwell, Mich 
STEEL, Strip 
American Nickeloid C« 1322 Second St., Peru, Il. 


( Pre-finished. 


American Rolling Mill Co., 2071 Curtis St., Middletown, 
Oo Armco 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn (Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 

Republie Steel Corp., Cleveland, O. 

Roebling’s Sons Co John A Trenton, N. J 

Ryerson & Son, Inc Jos. T., Chicago, Ill. 

Thomas Steel C« Warren, O (Electro Zinc, Copper, 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated. ) Thomastrip.’’ 

STILLS, Water 

Stokes, Machine Co., F. J 5996 Tabor Rd., Olney 


P. O., Philadelphia, Pa 


STRAIN RELIEFS, Cord 


Belden Mfg. Ce 14633 W. Van Buren, Chicago, Ill 

General Elec. C Section Q-0160 Appliance and Mer 
handise Dept Bridgeport, Conn 

Walker Co., George, 118 Amsterdam Ave Passaic, N. J. 

STRIPPERS, Wire 

Ideal Commutator Dresser Co 1008 Park Ave., Syca- 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, Ill. 
(Hand & P Operated ‘‘Colonial,’’ ‘‘E Z.’’) 

Smith Corp I \ 4,0 Davis, Rochester, N. Y. 

Wire Stripper ¢ 727 Eastham Ave E. Cleveland, O 

STROBOSCOPES 

General Elec. Co Schenectady, N. Y¥ 


SWITCHES, Fixture 


Arrow-Hart & Hegeman Elec. Ce Industrial Control 
Div., Hartford, Conn 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Ele cc Section Q-0160 Appliance and Mer- 
handise Dept sridgeport, Conn 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

SWITCHES, Level and Float 


Allen-Bradley Ce 1309 S. First, Milwaukee, Wis. 


Arrow-Hart & Hegeman Elec. Co., Industrial Control] 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N.Y. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 
burgh, Pa. 

SWITCHES, Lighting Fixtures 

General Elec. Co., Section Q-0160. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied-Control Co., 227 Fulton, New York, N. Y. 

Arrow-Hart & Hegeman Elec. Co.. Industrial Control 
Div., Hartford, Conn 

Bacon, Emra D., 4513 Brooklyn Ave., Meveland, O. 
3arber-Coleman Co Rockford, Tl. 

General Elec. Co., Schenectady, N. ¥ 

Hart Mfg. Co., Hartford, Conn. 

Micro Switch Corp., 1 E. Spring, Freeport, Tl. 

National Acme Co., 170 E. 131st, Cleveland. O. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Ele & Mfg. Co., Dept. 7-N. E. Pitts- 
burgh, Pa. 





SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’ 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 


Lamp Dept., 


Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Powrex Switch Co., 196 Willow, Waltham, Mass. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


SWITCHES, Radio 

Centralab, Div. of Globe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, II. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 
Allen-Bradley Co., 1309 S. First, Milwaukee. Wis. 


Union, Inc., 900 East Keefe 


Allied Control Co., Inc., 227 Fulton. New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Ill. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 


cago, Il. 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
““Dunco.’’ 

General Elec. Co., Section B676-21, Schenectady, N. Y. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., 1 E. Spring, Freeport, Il. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa. 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

Allied Control Co., Inc., 2 Fulton, New York, N. ¥ 
Arrow-Hart & Hegeman Elec. Co., Industrial Contro? 
Div., Hartford Conn 
Chase-Shawmut Co., The, 


Newburyport, Mass. 


General Elec. Co., Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Micro Switch Corp., 1 East Spring, Freeport, Tl] 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 


S., Minneapolis, Minn. 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il. 
SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main, Ashland, Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 


General Elec. Co., Dept. 6-201, Schenectady, N. Y. 
TACHOMETERS 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 


Newark, N. J. 


TAGS, Terminal, Wire & Cable 


National Band & Tag Co., Dept. 9-980, Newport, Ky. 
TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Tl. 


TAPES, Cotton, Linen, Silk 

Continental-Diamond Fibre Co., Newark, Del 

General Elec Co Section Q-0160. Appliance and 
Merchandise Dept., Bridgeport, Conn. 


Insulation Manufacturers Corp., 565 W. Washington 


Bivd., Chicago, Il 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
i, me 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts- 


burgh, Pa 


TAPE, Fibre 


Minnesota Mining & Mfg. Co., St. Paul, Minnesota om 
**Scotch.’’ 

TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-0160. Appliance and Mer- 


chandise Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il] 
Mica Insulator Co., 
Me Be 


Washington 


Dept. 31, 200 Varick, New York, 


TAPE, Rubber and Friction 
General Elec. Co., Section @-9160. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
26) Ke 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts 


burgh, Pa. 


TAFE, Varnished Fabric 


Acme Wire Co., New Haven, Conn. 
Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
“Turbo.’”’ 


General Elec. Co., Section Q-0160 
chandise Dept sridgeport, Conn 
Insulation Manufacturers Corp., 565 W. 


Appliance and Mer- 


Washington 


Bivd., Chicago, III. 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Empire.’’ 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa 

TERMINAL BLOCKS. See Blocks, Ter- 
minal. 

TERMINALS, Plain & Locking 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 





Chicago. TI. 


Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Il. 


TERMINALS & CONNECTORS 


Alden Products Co., 717 Center, Brockton, Mass. t 
American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 


Burke Elec. Co., 12th & Cranberry 
Dante Elec. Mfg. Co., Bantam, Conn. : 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, TI. 


Sts., Erie, Pa. 
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Leach 
RE Relay 


Glazed #196 AlSiMag 
insulation. 
Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 
Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 
can be supplied when 
specified. 
All circuits are above 
ground. 
Either AC or DC input, 
as required. 
Ideal for low power radio transmitters, such as police cars, aircraft, etc. Write for 
descriptive literature. 
LEACH RELAY COMPANY 

Lawrence and Lamon Aves. 5919 Avalon Blvd. 15 East 26th St. 

Chicago, Illinois Los Angeles, Calif. New York, N. Y. 
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Motor Operated Rheostats for Remote Control (heavy & 
large) for any fixed time of movement up to 5 minutes. Variable 
automatic motor stop and variable automatic motor reverse. 
See our exhibit at the 14th National Exposition of Power 
& Mechanical Engineering, New York. 





37 W. 20th St. 


EROS 


--- 


1 block from Penn Station and Empire State Building 
B. & O. buses stop at our door 


LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
| Single from $3 daily * Double from $4.50 daily 


OTEL MCALPIN 


BROADWAY at 34th ST., NEW YORK. 
Inder KNOTT Management John J. Woelfle, Manager 
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New York, N.Y. 


OHIO 


Shell Type 
MOTORS 


Compact and Efficient 





Design is often facilitated and efficiency 
increased by making the motor an integral 
part of the machine or appliance. This type 
is particularly suitable where one of the 
motor speeds available is directly applicable 
to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored and mounted on the 
spindle. Rotor is dynamically balanced on 
a test shaft with key in place. 


Ratings range from 14 to 5 HP; speeds, 
1150, 1750 and 3500 rpm. Built for A.C. 


single phase or multiphase currents. 


Tell us your requirements and 
we will advise with you. 


THE OHIO ELECTRIC MFG. CO. 


5905 Maurice Ave. Cleveland, Ohio 
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WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





TRAOE MARK 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges 

Unit Heaters, Air Heaters, Vane Heaters, — 
Furnace Types. Why not “ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA 


POSITIVE PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 

forever eliminating cord service 

Withstands 100 Ib. pull . . . prevents 

no more binding by tape or 

. acceptable to Underwriters’ require- 

. Insulated. Size for every application. 
NTT mt lle 


GEORGE WALKER COMPANY 
SM tt met tell Tatas) 
118 AMSTERDAM AVE. PASSAIC, N. J. 
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Specify Centralab 
for Fixed and Variable 


Resistors 
Selector Switches 
Ceramic Capacitors 


Write for interesting literature 


Centralab 


Div. of Globe Union Inc. 
900 E. Keefe Ave., Milwaukee, Wis. 


=|" powrex ||" 
MERCURY SWITCHES 


Write for 
Catalog! 













Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B 2300 Wabansia Ave., 
(Terminals and Terminal Plates.) 


Krueger & Hudepohl, 3rd & Vine, 


Chicago, Ill 


Cincinnati, O 


Littelfuse, In 4252 Lincoln Ave., Chicago, Ill. (For 
Fuses. ) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass , 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a. I 

Sherman Mfg. Co.,, H. R., Battle Creek, Mich. 

Thompson-Bremer & Co., 1642 W Hubbard, Chicago, 
Til 

TESTERS, Coil 
See also Instruments. 

Weston Ele Instrument Corp 582 Frelingl n Ave 


Newark, N. J 


TESTERS, Insulation 

Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y 

TESTING LABORATORIES 

Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 

THERMOSTATIC METAL. See Metal, 
Thermostatic. 

THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 
Barber-Colman Co., Rockford, Ill 


Industrial Control 





Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco.’ 

Fenwal Incorporate d, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. Y. 

H. B. Elec. Co., Inc., N. Broad, Philadelphia, 





Hart Mfg. Co., Hartford, 

Mercoid Corp 4201 Belmont Ave., Chicago, III. 
therm,’’ ‘‘Sensathern,’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., 1 East Spring, Freeport, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 


Conn. ‘‘Diamond H.’’ 
“*Pyro- 


Spencer Thermostat Co., 109 Forest, Attleboro, Mass 
**Klixon.’’ 

ws stinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa 

TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J 

Bacon, Emra D., 4513 Brooklyn Ave., Cleveland, Ohio 


Barber-Colman Co., Rockford, Ill 


Cramer Co., Inc., R. W.. Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
**Dunco.’’ 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 


Hansen Mfg. Co., Princeton, Ind. 


Hart Mfg. Co., Hartford, Conn. “‘Diamond H.’’ 

Paragon Electric Co., 37 West Van Buren St., Chicago, 
Ill. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Walser Automatic Timer Co., Graybar Bldg., New York, 
a. es 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa 

TOOLS, Power 

Stanley Electric Tool Div., New Britain, Conn 
Valker-Turner Co., Inc., 4290 Berckman, Plainfield, 
N 

TOOLS AND JIGS 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis. 

TRANSFORMERS 
For built-in applications to electrically operated ma- 

chines, appliances and equipment 

Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Til. 


Electricoil Co., Inc., 6 Varick, New York, N. Y 


General Elec. Co., Ft. Wayne, Ind 
Industrial Transformer Co., 2540 Belmont Ave., New 
York, N. Y 


Magnetic Windings Co., 
Ward Leonard 
Westinghouse 

burgh, Pa. 
TUBES, Ceramic. 


Resistance Coil. 


TUBES, Paper 


16th & Butler, 
Elec. Co., 34 South, Mt. 
Elec. & Mfg. Co., Dept 


Easton, Pa. 
Vernon, N. Y. 
7-N, East Pitts- 


See Resistors & 


Cores, 


Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 


American Brass Co., Waterbury, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., 


TUBING, Knitted Wire 
Titchener & Co., E. H., Walnut, Binghamton, N. Y¥ 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond 
lulak.’ 

Formica Insulation Co., 
cinnati, O. 


Irvington, N. J. 


Wilming- 
Del. ‘‘Cel- 
Cin- 


Fibre Co., Newark, 


4638 Spring Grove Ave., 


General Electric Co., Section A-80, Plastics Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘“Texolite.’’ 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 





Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ 


National 


Vuleanized Fibre Co., Wilmington, Del. 

‘Phenolite.”’ 

= Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rol 

Synthane Corp., Oaks, Pa. 

Taylor Fibre So., Norristown, Pa. 

Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
““Ohmoid.’’ 

TUBING, Monel & Nickel 

Driver-Harris Co., Harrison, N. J. 

—— Nickel Co., Inc., 67 Wall, New York, 

General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass. 


Spencer Thermostat Co., 109 Forest, 

TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., 
mes 


Attleboro, Mass. 


New York, 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
““Turbo.”’ 

General Elec. Co., 
chandise Dept., 


Section Q-0160. 

Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, Ill. 

Irvington Varnish & Insulator Co., 

Mica Insulator Co., Dept. 31, 
N. Y¥. ‘‘Empire.’’ 


Appliance and Mer- 
Washington 


Irvington, N. J. 
200 Varick, New York, 


TUBING, Vulcanized Fibre 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Newark, Del. 


Continental-Diamond Fibre Co., 


General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Bivd., Chicago, Tl. 

National Vulcanized Fibre Co., Wilmington, Del. 
‘**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes 
Callite Tungsten Corp., 547-39th, Union City, N. J. 


“*Kulgrid.”’ 


Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 

Fansteel Metallurgical Corp., North Chicago, Tl. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 


Wilson Co., H,. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Dept. 6A-201. Schenectady, N. Y. 
Rockbestos Products Corp.. 756 Nicoll. New Haven, 


Conn. ‘‘Roekbestos All-Asbestos.’’ 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


Vulcan Elec. Co., Lynn, Mass. 


Westinghouse Elect. & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 
Dental Mfg. Co., S. S., 10 E. 40th, New York, 


White 
= 


Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 

VACUUM PUMPS. See Pumps, Vacuum. 

VACUUM SWITCHES. See Switches, 
Vacuum. 

V-BELTS 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 


cago, Ill. 


VARNISH, Insulating 


General Elec. Co., Section Q-0160. Appliance and Mer- 
ehandise Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il. 


Irvington Varnish & Insulator Co., Irvington, N. J 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’ 

Westinghouse ieee, & Mfg. Co., Dept. 7-N, E. Pitts- 
burgh, Pa. 

VOLTMETERS. See Instruments. 

VOLUME CONTROLS, Radio. See Re- 
sistors, Radio. 

WASHERS, Felt 

American Felt Co., Ine., Glenville, Conn 

Felters Co., Inc., 201 South, Boston, Mass 

Western Felt Works, 4029-4115 Ogden Ave., Chicago, 
Til. 

Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, 
Wis 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., 
**Kantlink.”’ 

Barnes Co., Wallace, 
Bristal, Conn. 

Beall Tool Co., 


Pittsburgh, Pa. 


Div. of Associated Spring Corp., 
East Alton, Til. ‘‘Kantlink.’’ 
Eaton Mfg. Co., Massillon, O. ‘‘Kantlink.’’ 
Hubbard Spring Co., M. D., 562 Central Ave., 
tiac, Mich. 
National Lock Washer Co., 
waukee, Wis. ‘‘Kantlink.’’ 
Philadelphia Steel & Wire 
delphia, Pa. ‘‘Kantlink.’’ 
Positive Lock Washer Co., 
Raymond Mfg. Co., 
Corry, Pa. 


Pon 


Newark, N. J., and Mil- 


Corp., Germantown, Phila- 


Newark, N. J 


Div. of Associated 

S. K. F. Industries, Inc., & Erie 
delphia, Pa. 

Shakeproof Lock Washer Co., 2509 N. 


cago, Ill. 

Thompson-Bremer & Co., 1640 W. 
Ill. 

Washburn Co., Worcester, Mass. 

Wrought Washer Mfg. Co., 
Wis. 


“*Kantlink.’’ 
Spring Corp., 


Phila- 


Chi- 


Front Ave., 
Keeler Ave., 
Hubbard, Chicago, 


“*Kantlink.’’ 


2200 So. Bay, Milwaukee. 
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Monet 327-A .. . One of 
Triplett’s 22 panel instrument case 
styles. These precision electrical 
measuring instruments are provided in 
round, square, fan and twin cases— 
2”, 3”, 4”, 5", 6” and 7”. A com- 
plete line of portable instruments for 
exacting measurements also is offered. 


in Triplett’s entire line are instruments 
for every electrical measuring, indi- 
cating or control purpose. 


* D.C. Instruments are the D'Arson- 
val type with an extra light moving 
coil; time-proven magnets with pole 
pieces aligned to permanent precision 
accuracy; trussed metal bar bridges. 


* A.C. Instruments are the movable 
double iron repulsion type; with 
interchangeable coils. 


ae 


MODEL 327-A 


* Electro-dynamometer type instru- 
ments—a new line with developments 
assuring extreme accuracy and rugged- 
ness. Wattmeters, voltmeters or 
ammeters. 


% Instrument releys—standard or 
special designs for electrified control 
purposes. 


% Instruments for special industrial 
applications—pyrometers, differential 
relays, directional locators, and a host 
of others. 


All have two genuine sapphire jewel 
bearings and every refinement marking 
the most approved instrument building 
practice. 


Write for Catalog! Section 3112 Harmon Drive 


Do you Want to Sell 
the Eastern Market? 






DECEMBER 1940 


EASTERN REPRESENTATIVE having following in 


electrical, radio and automotive markets wants to rep- 
resent reputable manufacturer in New York and the 
East. Long and successful record in selling both 
original equipment manufacturers and trade groups, 
also export and government agencies. Technical and 
executive background insures clean, dignified and 
forceful representation for manufacturer whose factory 
can complete the sale. Write to Box A-49, c/o 
ELECTRICAL MANUFACTURING, 1250 Sixth 
Avenue, New York, N. Y. 








CANADIAN 
REPRESENTATION 
AVAILABLE 


An old-established Canadian manufacturer of electrical equipment, 
with 10 sales offices across Canada selling to utilities and large 
industries, desires to manufacture and sell additional lines. If your 
present Canadian connection or sales are not satisfactory, or should 
you desire to enter this market, investigate what we can offer in 
modern manufacturing facilities and complete sales coverage. 


All correspondence will be treated entirely confidential. 


Box 1-11, care of Electrical Manufacturing 
1250 Sixth Avenue, New York, N. Y. 













Insulating Varnishes 


for every electrical need 


@ For thirty-five years IRVINGTON has not only manufactured 
insulating varnishes, but has used them in the manufacture of 
varnished insulation. 

Combined with this first-hand knowledge of the various re- 
quirements demanded of the finest insulating varnishes, are 
constant and thorough research and testing of raw materials and 
finished product in extensive laboratories maintained for this 
purpose alone. 

IRVINGTON and HARVEL Insulating Varnishes are manu- 
factured in a variety of types and characteristics to fulfill the 
different requirements and specific purposes of the electrical 
field. Their development is the result of years of experience in 
meeting demands for insulating varnishes of the highest quality 
or dipping, brushing, spraying, vacuum and pressure appli- 
cations. 

IRVINGTON Varnishes are of the oxidizing type containing 
drying oils; HARVEL 512-C and 612-C Baking Varnishes are 
of the resin type, solidifying throughout by chemical poly- 
merization and condensation. In the IRVINGTON line are 
Clear and Black Baking Varnishes; Clear and Black Air Drying 
Varnishes; Black Insulating Paint; Black Air Drying, Baking and 
Flashing Core Plate Varnishes; Clear and Black Oilproof 
Finishing Varnishes; Clear Sticking Varnish; Red Oilproof 
Enamels, Gray and Black Machinery Enamels. In the HARVEL 
line are Baking and Air Drying Varnishes. 

Complete data on the various IRVINGTON and HARVEL 
insulating materials will be sent upon request—or, we will 


gladly solve any special insulating problems submitted. 




























































WASHERS, Plain, Metallic Wrought Washer Mfg. Co., 2200 So. Bay, Milwaukee, Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
sarnes Co fall of Associated Spring Corp., Wi ritchener & Co., E. H., Walnut, Binghamton, N. Y. 
Bristol, Conr . . x , 
Bridgeport Bridgeport, Conn WASHERS, Non-Metallic. See Fibre, Vul- WIRE, Insulated 
a , D., 562 Central Ave Por canized; Also Plastics; Also Ceramics. See also Cable, Heavy Duty; Cord, Flexible 
tiac, Mich American Steel & Wire Co., Rockefeller Bldg., Cleve- 
Raymond Mfg of Associated Spring Corp., WAX AND COMPOUNDS land, O (United States Sinel Carp. Babelaueep ) Pe 
Corry, Pa . ot nd Filling; Impregnating; Saturating and Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Scovill Mfg Waterbury, Conr Cc Chatterton s © ompound: Sealing Cement “*Colo-Rubber,’’ ‘‘Nitro.’’ 
Section Q-0160. Appliance and Mer Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Bridgeport, Conn. 5 . Essex Wire Corp., Fort Wayne, Ind. 
PRECISION rving 1 Varr & Insulator Co., Irvington, N. J General Elec. Co., Section Y-0160. Appliance and Mer- 
Micé isulator Co., Dept. 31, 200 Varick, New York, chandise Dept., Bridgeport, Conn “‘Deltabeston.’’ 
N. ‘ General Electric Co., Dept. 6E-201, Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
a Ua asd | UBES WHEELS, Blower and Fan Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 
Barber —— Co., a ara ll : cago, Ill. (Glass.) 
anett fg. Co., 556 W. Monroe, Chicago, Ill. Rockbestos Products Corp., 757 Nicoll, New Haven 
FOR EVERY COIL e rrir . r “ . . ——, — S Rad a Conn “*Rockbestos All-Asbestos.’’ ‘‘Rockbestos A. 
3 IREMENT ctor = é rodu nc., sev ,obertson 4c., in V - 
REQU cinnati, O. Roebling’s Sons Co., John A., Trenton, N. J. 
Round, Square and WHITEPRINTING MACHINES. See Ma- 
9 | chines, Printmaking WIRE, Magnet 
ectangular ’ ; Acme Wire Co., New Haven, Conn. *“*Enamelite,”’ 
““Cottonite,”’ ‘‘Silkenite,’’ **Paperite,”’ “*Ce ite,’’ 
Spirally Wrapped of Dielectric | WINDING MACHINES, Coil —e é aperite elenite, 
Ideal Commutator Dresser Co., 1008 Park Ave. 


Paper, Fish Paper, Acetate or 


Combinations 


PRECISION PAPER TUBE CO. 
autho Le CHICAGO, ILL, 









EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 
ZINC—Strip zinc for commercial 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


more, I 


—— Universal Winding Co 
co R. I. ‘‘Leesona D 








Callite Tungsten Corp 
Attleboro, Mass. 

WIRE FORMS 

Accurate Spring Mfg. C 

American Steel & Wire 
and, O. (United Stat 
Bristol, Conn. 


Cuyahoga Spring Co., 1 
Gibson Co., Wm. D., I 


Corry, Pa 


You get good 
ht Me 


for yourmoney 


when you specify — 


Lepr yae Ra ee 


CaM Ml eC 


Got a Spring Problem 
that needs licking ? SPRINGS 


SMALL STAMPINGS 


LET RAYMOND KNOW WIRE FORMS 
YOUR REQUIREMENTS 


NOMA T URRY aa 


DIVISION OF 


ASSOCIATED SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 
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General Plate Co Div. of Metals & Control Corp., 


» Syca American Steel & Wire Co., Rockefeller Bldg., Cleve- 
. land, O. (United States Steel Corp. Subsidiary.) 

P. O. Box 1605, Providence, Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
uo- Mati “‘Cotenamel,’’ ‘‘Celenamel.*’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Fort Wayne, Ind. 











ee ess = E General Elec. Co., Section Y-0160 Appliance and Mer 
Write for Prices and Samples eee Bare america. 2179 Gulf Bide.. Pittsbursh chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
_ . en aw i a _* General Electric Co., Schenectady, N. Y 
: si atl oe ee ies Rockbestos Products Corp., 757 Nicoll, New Haven, 
ited 3 a Z ay ig ‘Ges. , ‘6 Conn., | ““Rorkbestos All-Asbestos.”’ 
" <V. Van Buren, Chiceso, Til Roebling’s Sons Co., John A., Trenton, N. J 
Bridgeport Cann BOM, SE. Winsted Division, Hudson Wire Co., Winsted, Conn. 
rp Fort Wayne, Ind . 
Co Appliance & Merchandise Dept., WIRE, Resistance 
‘onr American Brass Co., Waterbury, Conn 
Co., John A., Trenton, N. J. Baker & Co., Inc., 113 Astor, Newark, N. J. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
WIRE, Copper Clad Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘‘Cup- 


oo 6semn 9s 68 s ”* “a os 66 Dd; 
547-39th, Union City, N. J. wee Hilo, Cobanic, Radiocarb, 


Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘‘Ad- 
vance,”’ “Hytemco,’ z ‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,’’ 
‘Gridnic,’”’ “Radioohm,”’ “‘Ohmax,”’ **“Midohm,’’ 
“‘Lohm,’’ ‘‘Lucero.’’ 
o., 3817 W. Lake, Chicago, Il Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Co., Rockefeller Bldg., Cleve- Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,’’ 
es Steel Corp. Subsidiary. ) *““Chromel-Alumel.’’ 


Barnes co., Wallace, Div. of Associated Spring Corp., 


WIRE STRIPPERS. See Strippers, Wire. 
0322 Berea Rd., Cleveland, O 


div. of Associated Spring Corp., 
nn ZINC 


1800 Clybourn Ave., Chicago, 


eee RA0° Co : a mae Sheet, Strip, Slab, Rolled. 
— Mic Sis Co., M D., 563 Central Ave., Pon New Jersey Zinc Co., 160 Front, New York, N. Y. 
tiac, Mich. : 7 “‘Horse Head Special.’’ 
e *ressed Steel Co., Lansdale, Pa. . , A > 
nee Sprit ( 4 ; 12 Geo a ae en Conn. Platt Bros. & Co., Waterbury, Conn. (Fuse Metal.) 
Raymond Mfg. Co Div. of Associated Spring Corp., 


ZINC, Pre-Finished 


Roebling’s Sons Co., John A., Trenton, N. J. American Nickeloid Co., 1822 Second, Peru, Il. 


RELAYS e e e¢ ALL TYPES 


for y 
All Purposes 


I'ype gs. 


e ara trs Lees te een ta BLOCKS @ CODING Lyre pce: 
@ ANNUNCIATORS @ INDICATING DEVICES @ LIQUID FLOW reap 
@ BELLS, HORNS, CHIMES and MISC. EQUIPMENT @ SIGNALLING cS 630 lad Ls 


téy 
3/4” w.x 13/32” '4l 


6 2 to 21 terminals 


46" 1-1/8” w. x 1/2” 
5-40 x 3/16” screws. h., 2to 20 terminals 









6-32 x 1/4’’ screws. 1-5/16” w. x 5/8” 
h., 2to 17 terminals 
8-32 x 5/16” screws. 
Barrier strips not only make a long leakage path but pre- 
vent direct shorts from frayed wires at terminals. Molded 
bakelite insulation. Three sizes as shown. A handy 
terminal with many applications. Order a supply today. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 
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If you can’t find ““who makes it” 
; —perhaps we can help.. . 


@ If you are trying to track down the supply source for 
some material, part, equipment or finish that is needed in the 
‘Ad. building of your electrically energized product, the first 


place to look for such information of course is in your 


vt CLASSIFIED INDEX of ELECTRICAL MANUFACTURING. 


The hundreds of product listings published in the CLASSI- 
FIED INDEX hold the answer to most of your supply source 
problems, you will find. That's because the products of all 
iat ELECTRICAL MANUFACTURING advertisers are included 
in this monthly-revised feature and these advertisers represent 
the active, progressive firms of industry with whom you like 


to do business. 


Occasionally, however, you may be seeking the supply 


source for some material, part, etc., that does not yet appear 


in the CLASSIFIED INDEX. 


In all such instances, we will appreciate hearing from you. 
Your inquiry, whether by phone, post or wire, will receive 
the prompt and courteous attention of our Reader Service 


Department. 


Avail yourself of this assistance whenever you are ‘on the 


spot. We'll figuratively move the celestial bodies to 
help you! 

ELECTRICAL MANUFACTURING 
1250 Sixth Avenue New York, N. Y. 
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All Types of 


RELAYS 


The Ward Leonard Line of Relays 
comprises light, intermediate and 
heavy duty, sensitive, transfer and 
time delay types for every applica- 
tion. They all have crisp action, 
are dependable and durable yet 
consume but little current. 


RESISTORS 


More than 10,000 Electrical and 
Industrial Engineers are using 
Ward Leonard Data Sheets as Re- 
sistor reference guides. Ward 
Leonard Resistors cover a wide 
range or sizes, ratings, enclosures 
and terminals. You will most like- 
ly find your “special” is a Ward 
Leonard “‘standard”’. 


RHEOSTATS 


Ward Leonard Line of Rheostats 
includes everything from small 
types for fractional H.P. motors to 
the largest multiple units to control 
heavy current requirements. Ward 
Leonard Rheostat Bulletins fully 
describe types, drives, mountings 
and accessories. The Ward 
Leonard Line is complete. 


























































Every item in the line of Ward Leonard Controls is an outstand- 
ing product of sound engineering, practical designing and 
caretul manufacture . . . each planned to meet a specific set of 
conditions in industry. The absolute dependability and rugged- 
ness of Ward Leonard Controls make them ideal controls to 
be built into machines and equipment the maintenance of which 
is expensive or difficult. 


Bulletins available describing 
RELAYS RHEOSTATS RESISTORS CONTACTORS 
SPEED REGULATORS MOTOR STARTERS 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 
34 South Street, Mount Vernon, N. Y. 


Please send me Bulletin describing. .... 





Name 


Firm. . 


Address... . 


Cy... Sete ; De ee aig athe cea . State 
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INDEX TO ADVERTISERS 





Weare erie’ WEG Wiss ach cece Che ewe nae eeeneekined ve 103 
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i NE RIES Fs a. 5-6 Gib sid Dia ecole BREWS 60 era DA ae Ri eee WOT 109 
PNR OTE a6 cis das cc 4S WHS ied CUle te SKS TESR SD Owe eRe AWS 89 
ey rn Ge ss. a. © cine a kid. GAG WA Aa RE 6 He eee Se Cees 95 
CE ere ne ee rare Pee eT 103, 114 
ee SE SS eee etree ee Pree ree rer re er Teer ee eT 19, 20 
Pe ORES BU isdn lna.o be aet beaGces 2s os eenweunes soewel 107 
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Tre old horse drawn fire engine was spectacular, BUT, woefully slow and inefficient compared with our modern 
fire-fighting apparatus. 
OBSOLETE EQUIPMENT JUST CAN'T MEET TODAY'S DEMANDS. 
And so it is with the molder of Plastics. 
He must, like Chicago Molded Products Corp., have plenty of modern equipment. 
He must have a large number of all sizes of presses, comprising both compression and injection types. 


He must have a staff of expert design and production engineers thoroughly familiar with all molding problems and 
materials, and experienced in the building of molds. 


He must have a well equipped tool room with capable mechanics skilled in precision work. 


He must have a department, expert in all phases of finishing, and an inspection force never satisfied except with 
perfection. 


These are necessities if you want better Plastic Molded Parts and “‘on time’ deliveries. 


Why not try us? 
CHICAGO MOLDED PRODUCTS CORP. 
1024 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 
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made from the best tobacco and with the most up to date equipment 
and processes. The American Tobacco Company engineers have 
UM a Ch UM Re 
compactness and safety of their equipment, by using Master Motors 
Me eee LC) 
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Master Motors built to meet YOUR requirements exactly. Investigate 
MASTER'S unusual ability to serve you promptly and Tt a 
THE MASTER ELECTRIC COMPANY @ DAYTON @ OHIO 
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WHAT'S NEW IN POWER CORD ASSEMBLIES? 


Here Are Some Recent Developments 





FLAMENOL* PORTABLE CORD—TYPE POSN APPLIANCE CORD SET 
New Type POSN Cord with Flamenol insulation is oil Molded-on rubber protection at both ends of this cord 
resistant ... superior to rubber-insulated cords on tests of set provides long and satisfactory service life. Custom styling 
impact resistance, abrasion resistance, accelerated aging on the molded-on rubber attachment plug carries the manu- 
and light exposure. Portable cord with this insulation, facturer’s trade name. Molded-on rubber strain relief styling 
recently listed by the Underwriters’ Laboratories, can be harmonizes with appliance design. 


supplied in a wide variety of attractive colors. 
Because of its oil- and grease-resistant properties, Type 
POSN Portable Cord is suggested for use in environments 
that cause deterioration to rubber insulation. Ss 


‘Reg. U. S. Pat. Off. 





‘ 


APPLIANCE CORD SET "CUSTOM-BUILT POWER CORD ASSEMBLIES 
Molded-on rubber attachment plug incorporates the new WITH MOLDED-ON RUBBER DEVICES 
Anchor-Loop prongs, which provide excellent holding power (A) Jack-plug assembly; (B) Electric Shaver cord set; 
in both old and new convenience outlets without distortion (C) Electric vacuum cleaner cord set; (D) Rayon spinner 


of outlet contacts. 

Tests indicate that convenience outlets retain their ability 
to hold plug caps with standard solid prongs after long use 
of the new prong. 


motor cord set containing Neoprene jacketed cord with 
Neoprene connectors molded on the cord. 


SEND FOR FURTHER INFORMATION 


4al| There’s a complete line of G-E Power Cord Assemblies—a type to answer your particular prob- 
a\\ 7 {) lems. For helpful facts and figures, write to Section Q-0842, Appliance and Merchandise Department, 
General Electric Company, Bridgeport, Connecticut. ' 
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